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'THIS  CIRCULAR  CANCELS  DCAC  370-D175-1,  t  OCTOBER  1987 


NOTICE  \ 

\ 

\ 

THIS  DOCUMENT  HAS  REPRODUCED 

\ 

FROM  THE  BEST  COPY  FURBISHED  US  BY 
THE  SPONSORING  AGENCY.  a\^THOUGH  IT 
IS  RECOGNIZED  THAT  CERTAI^^  PORTIONS 
ARE  ILLEGIBLE,  IT  IS  BEING  R^ELEASED 
IN  THE  INTEREST  OF  MAKING  A^ILABLE 
AS  MUCH  INFORMATION  AS  POSSIBLE. 


D:-.M=.riS:£  noy.  ::»:;*0'\YIC»NS  AStTNCY 
CN,  t?.C.  2O!0? 


T)OA  nmciIT.AK  370-1)1 7|j-1  oJl.  June  2973 

Charlie  2 

STAKDARnS 


DCS  AUTOjJlIi  Intoi-raoe 
and  Contr  ol  Criteria 


j  .  DOA  v;i.).‘fU<:Uir  37O-DI75-I  j  f»  chancGfJ  I’oli.owB: 

a.  Pa;/,'.'  7-2,  Select  Character  B  under  3 dentification 
column.  D.^j.eta  llie  definition  and  I’eplace  with  the  follov.'ing 
r-.oY  (Jci'in t. tloi: : 

"idor.tlf tl)e  nonree  transinlsalo?!  tape  as  being  7-track 
t-ipo.  ■' 


b.  ;?a,p;e  3-2,  Select  Character  C.  Under  Identification 
Column,  .Pe.io"c  the  definition  and  replace  with  the  lollov.’inp, 
1 1  e  Vi  c  e  I  i  i'.  j  ”  I  o  Ti 

"luHntlJ'ioa  the  i'wurce  tran'nnlsslon  tape  as  being  9-1  rack 

^  '♦fit'  ** 
u«.  .’.'C  , 

c.  Page  3"Iv,  paragraph  ^e(l)(h).  Delete  this  entlro 
entry. 

d.  P'-ge  3-';,  ])aragraph  ?e{.?).  Terminate  the  sentence 
with  a  p-.  -lod  c.aM;e3’  tho  word  "COKFIDENTIAL”.  Delete  the 
I'emaln-ler  of  ti)e  .sentence, 

0.  Pago  7-10,  paragrapJ  3f>  line  4,  Tenninate  the 
sentence  ’.nth  a  poriod  after  the  letter  ’’R"  and  deletn  the 
phiMCo  "or  M", 

f.  I’ago  V-10,  p;)rapraph  3s(2),  lines  1,  2,  and  3.  L::ne 
1,  dclol.c  tho  word  "oiva  '  and  nc.piaco  wltlj  the  word  "the". 

Line  ?.  Jcliuo  cho  phrase  'or  M".  Lino  3  add  tlie  \;ord  "J’or" 
between  ''Js"  u-i’:  "t  r.c. Jan;.] fio'i". 


'I'iS.'.:  Jo  'ubject  to  8jieo.1ol 

eworrt  Cfuti’clu  .rnd  each  trancinittal 
lo  fnrtfign  ^to•,  o.  nMO.iti-  oj‘  J’oi'clgii 
j  ..it  i Ic  may  be  t.ia.io  oinl.s'  with  ori  or 
_ _  .P‘1  'Hvc-otcr  .  DC  A _ 

0}’d:  •'!■';  C'  . 

!■:,  I.;  S;v.-;:a  / 


c 
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/■;.  P-ir'j  Y'-i., 


I)vii\f  ';r;iph  3I>  (3 ) 
llli 


l.ino. 

iiO\v  .I'Alif;: 


this 


"it  dcLS  not  cojitaln  the  socurity  character  IJ.  " 

li.  Pan:e  9-P,  tablo  9-1,  J  liK*  .1,  )X.‘f;t:lnat  Ion  IJ''!'’, 
op3r;;’‘:.,o  .'i.rid  cJoslnr;  paronthon.lr;  (  )  arouna  i'.ho  last  '-'t". 


l-O 


th.-l 

is 


"mod 


I.  laj;'o  9--6,  pai*ai':i*ro)h  6b,  last  line.  Add  the  J’ol  lovrinf' 
lie  end  0.1’  tiie  parent'.hetlcril  phi’ase  |■■ote,  however  t'oat 
t.qui val o>icG  is  tisie  on.iy  wlioi'  the  ASPTI  or  FJErjrj,''vTA  Dodo 
li'.'d  to  roproaent  ITA  J'P.  .in.Corinat.iori,  )" 

j,  Papo  1^-9,  p.'irap;raph  8rj,  line  5.  Correct  r.poll.inf^  of 


k.  Pai-:"  table  1^1-6,  AllfODIN  Code  Equivalents,  Line- 

to-lino.  Under  the  E.\tended  FIELhATA  Column,  line  ^il  (Grave 
cicociit),  Coi-roct  tVie  bit  coni’l/'uration  to  road  "OOlOOlOl"  In 
l.leo  of  "lOloo.Yll". 

l.  Pago  1^-17,  table  l4-6,  /dJTODIN  Code  Equivalents, 

I  ln(-.'-tc.-Li.ric .  Urider  the  Extended  I’lELDATA  Column,  li.no  h 
(Cc.r.'.iiorci al  AT).  Correct  the  bit  configuration  to  read 

Jii  iO-WJ  Ui  ,  t-OiUOJ-VX  , 


rn.  Remove  pages  xl  through  xiv  and  Inrsert  enclosed  nev; 
pa.ges  >:i  tiir<rj';;h  xiv.  Remove  10-1  and  insert  enclosed 

nevj  pager.  3  0-1  i-Iirough  10-19.  '‘he  changed  portions  arc 
incM '..ated  by  numhor  sigjis  (#)  in  the  left  margin  of  the  new 
par:«si. 

2.  EhcM  the  above  action  has  been  completed,  this  change 
iiiay  bo  I’ilec  with  the  basic  publication. 

'llPs  f.'J RECTOR; 


01''i''yciAL : 

[I 

Ui,  e;  ) 

Cl'iic-!',  Adml.jlrtratl ve  Divi'.sion 


D.  W.  OGDliN,  JR. 
Colonel,  USA 
Chief  of  Staff 


a/a 


Ere  lea -lire 
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Chonr.u  1 

SPhX^lAL  MSTOJIVJTION 
Cojjlon  Addreen 

2  ConmanUer,  Katlonril  Can?nun  loatloar.  SyRtftm/Ix»fcn«c 

Comnuiiloatlonu  Ai;cricy  Opcratlor.u  Cuntcr«  Wadhlngton, 

D.C. 

13  Ct)n,fn‘’.ndi'r ,  Doreiir.a  CcRuaunlcatlODa  Eiii'Jnficrlnc  Of  rice,  D<?rey 

i;iij*,lr>ccrlrfs  l5tilldlnR,  ItJf.O  Wiclile  Avenue,  Henton,  Vo.  21’070 

4  Canmatuilrifc  ij^ncral.  Unltco  3L:itee  Army  .Itrat'^tslc 

Coi  'in«uiiioaLJonn  Coen;iiaml,  A'i'i’N:  Tcc.l»nlcal  Reference 
Center,  Fort  Huncluicn,  Arir.oiia  Bl>6l3 
1  CotnmaiKUii^  Officer,  United  St.-itca  Artny  Strategic 

Coinniunl  cat  Iona  Coionvand  -  faclflc,  APO  San  Franc!  nco  9B'j57 
1  Conucaruling  Officer,  United  Statco  Army  Strategic 

•  Corivr.uiiLcatlonu  Ccr^naud  Facility,  Al’O  S'ln  Froi’.clsco  96248 

1  Commaticier,  Klcctroaie  Syntcc^a  Divlz^Ion,  Air  Force 

Syutcitis  Coratuirid,  Ai'll'K;  ESTi-iAlr,  lilginbotham/4401 
L,  0.  llanccora  Fif'J,  Bedfoiv.,  Ha.'coachuaetta  01731 

3  Cominaiidlng  Officer,  Unltou  StaU'!>  Army  Joint  Support 

Cor.;nafU’.,  ATn’M:  SCCJ-OH,  Fort  Rlchlc,  Maryland  21719 
15  Cawi'tM'iing  General,  United  .Statcc  Amy  Eloctroulco 
C and,  Co.TriUul.catloiio/AuL«/.n.itlc  It'-.La  Proccir.lng 
L:;tor:itory,  ATT,}:  Chalrr.-U!,  Military  CoaTiunliationB 
Syecema  'recluilcai  .Sl,nnd.'»rdi:  CjvnTii Fort  Kon".^oiith, 

New  Jeroey  07/03 

50  CommandcT’,  Electronic  Systemn  Plviulon,  ATTN;  EKSP, 

454  Trapelo  Road,  V.'al1linri\  i'aooachuuetts  02154 
'  2  CocwT.anditi{j  Officer,  Fac.'.flc  Mlaulle  Honge,  Post  Office  Bo* 

25,  Point  Mugu,  California  93041 
3r»  Adninletrator,  General  Services  Administration,  Rooa  40?4 
(TCER),  A'iTIJ:  Kr.  T.C.  Leluslng,  l8th  i  P  Streets, 
WaB*-lii,"ton,  D.C.  20‘'i05 

10  Conuc^ndor,  National  Military  Command  System  Support 

Center,  Room  nS-685,  Pentagon,  Washington,  D.C,  2O3OI 
7  Commandant  of  tl»e  Marine’  Corpa,  Hoadquortors,  Marine 
Corp.n,  V.'aahingtou,  D.C,  2O38O 

3  Cocirrapder,  Defense  Coramunicatlono  Agency,  Alaskan  Region, 

APO  Seattle  98/42 

5  Commander,  Defense  CommunlcatlonB  Agency,  Western  Kenlsphcre 

Area.  Djilding  6286,  Fort  Carson,  Colorado  R0913 
3  Command >;r,  Uefense  Cotnmun! cations  Agency,  European  Area, 

APO  Sew  York  09131 

5  Cofnmaiu'cr,  Defense  Communication.’*  Agen^ry,  Pacific  Area, 

I'PO  San  Francisco  96617 

5  Cemunander,  UcfcnBC  Ccxnmunl  'atlonc  Agency,  Par  Fast  Region, 

Al  O  Ji.in  Franc  Inc  o  96267 

S  Ciilcf,  Defense  Communications  Agency,  Nux’thorn  Ancrlco  Field 
Office,  II9  Ross  Avenue,  Ottnwa  3»  O'ltnrlo,  Canada  OOI06 

2  CommjtnJing  Officer,  Tiio  United  Stales  Logistic  Croup, 

Dctaclimcnt  115»  APC  Now  Yor’,;  O9663 


*»  DCAC  370-D37!)-l 

'  Chance  I 

1  CCf.T'ifilnr'.  n»'>nor;*l ,  Unltod  .’Itatac  Contlnontul  Anny 
Tori.  Mojiroa,  VliT.lnia 

3  Ccr.r.adt^lnC  Ofl'lcor,  Unite;:  Stutco  Army  Strutei’lc 

Cor.^.’iinioat.lOM!)  Cotir.-unHf  I'acility  U,  AWU:  tIuLliO’.lo 
APO  ilan  l<'rnm*lr;crt  0^>33Y 

1  Co;j..:iiwl.l!.c  noneral,  IJnltvi!  Ctatoo  Arny  Stratoc*'- 

Cw;'';uinJv';»t.1  oaa  Cctjunanil,  CcniKnunlcalluriij  ncorinc 
Popa  ,  I'orU  Utsar|iu:n,  Arl:;oiri  O'^GlH 

3  Ctwirii..lli!'*  OlTicor,  Uiii  tcU  Ctatcn  Arny  Cevtu tur,^ c;i Ilona 
KU'C  Tronic  a  Kn.'.lnoorlnc  airl  ItiulallaLloii  Aj^iiicy, 

WccLcrn  Homlr.fii>oi*G  (ProvValonal) ,  Ka*:  ill  tier.  Kncl’icorlnc 
DlvJcion,  nol’lir.on  Kallcliin' .  yA6l  UlMcnhower  Avenuv^ 
Alo>;An«»rl.i ,  Vlrnlnla  «*P3la 

1  CoiKiiaiidli.c  OrrifiCT,  I'acility  Control,  H.iv&l  Conmunlcatloris 
SI:. t Jon,  Pl’O  K'ov:  Yi.rk  O'Vj''^ 

1  DaL.n  .‘Jye.tem  An,nlyjln,  A'rJ’U:  Mloo  HcKtor,  Cooper  Parkway 

Pullii Inc,  Peunruuken,  New  .Jercey  03109 

2  Klelr.r.fi.ml.tt,  l»l vision  ol*  SCM  Corp,  A'l'i'U:  Mr,  R. 

St  rlMl .‘'u.Ma  A06,  10)2  “K"  St  reet,  N.W.,  Wurhlncton, 
D.C.  t'.oX'G 

3  Cc<r.Ti:i'iUlr.c  fi'-neral.  United  .Stater.  Army  lilcctronlco 

Ctvi.  inn'l.  A'n*:::  /uV.SIjO-IlD-KAT,  Pt,  Honnoutli,  Kck 
Jcnicy  07703 

1  Co..i.ni!i<)er,  Dci'ciiye  Cericml  Supply  Center,  ATJ’U:  l)r„SC-0C 
(i'Jr,  T.  N,  Myers),  Ulchmomi,  virclnlu  ?3219 
1  Cofl;i.un;tor,  Uofeonc  Conotructlon  Supply  Cantor ,  ATrN: 

DCCC-IS^C  (Wr.  C,  Tltome),  Columbun,  Ohio  032Xi> 

1  Ccemtuior,  Defense  Depot  oniJoii.  ATTN:  DDOU-H  (Hr, 

*  K.  L.  Qlbaon),  Cdcon,  Utah  «4401 

2^  Commander,  Stratecic  Air  C«nroaml,  ATTN:  COCBQ,  Offut 
Air  Porcc  Dane,  t«cbraoka  63113 

2  Coanan'^or,  StrateRlc  Air  Commarnl,  ATTN:  MaJ,  Delbert  B, 

Scyl«^10t,  Oflico  of  tho  Aaniotant  for  SAC  Comm.inlcatlons  . 
Syoteras,  Directorate  of  Conco-Elcct.  DCS/0,  Offutt  Air 
Porco  Unee,  Nctraoka  68II3 

4  CommanJlnc  Gonoral,  United  Statca  ^TJ^y  Slf,nal  Contor  & 

School,  ATTN:  StCl)ST-4  AUTODIN  Brandi,  Port  Monmouth 
Kfew  Jercoy  O7703 

5  Conmandlnc  Officer,  '?obyhaiuM»  Array  Depot,  ATTN:  Publl« 

cations  Brnncli,  Tobyhanna.  Pennsylvania  18466 
\  Canmandlnr,  Officer,  United  States  Ai’xy  Strategic 

Cnrxnunl»*atlon.^  Cor.mand,  Signal  Group-Taiwan,  ATFII: 

P  /«  0  Dlvlclon,  APO  San  Prancloco  •jOi'C'S 

1  Cor.'r..iml  1 11,;  Officer,  United  .'rtntea  Navril  Ship  Repair  Facility, 

(Code  1100),  box  8,  Fro  .‘i.in  Francisco  90t>6J! 

2  CcinniM>:?r,  Naval  .S'.lp  linc*.i*rer1np  Center,  Lopar'-went 

of  llin  K.avy,  Mr.  ikirl  Marlin  (Co,io  6171B02), 

Waslilr.Gton,  D.C,  2O3CO 

I  Cof.^rarcinr,  Detuchrr.ent  15,  Air  Force  Cawrunlcatlona 
f.«rvlce,  Crlfflr.o  Air  Pore®  Bnao,  Haw  York  13440 


4. 
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•« 

1  Coi  marirter,  Oklahotno  CH.y  Air  Kilcrlel  Aiva  (OC;{FX>r/  *;i*rh- 
nlcnl  I.lbrary) ,  ‘PJiiUcr  AJr  Toiro  iJaar,  C’’c'if>hown 
1  Ccrnnandlnp:  (i«;nei‘al.  Ill  Hurlnt*  Amphikloun  Force, 

KlHtnry  Attain t.kU'N'  Ctwim'if’if ,  KPO  JJth  Fr;in«;Ja«?o  V^  'W 
5  Cor-ninttUliip,  (tcncral ,  Hcrulquart-crn,  Autciruitlc  Uatu  Flclii 

Iiyalem  A'll’M:  CS-3  IJJ rrctorato  (CapC.  Conton), 

Fort  r^’lvoir,  Vlr;',l:ila 

I  Ct'T.n.'inclor  In  Chief,  Jhtttei!  SL'n-rt  Pnclflr  Fleet,  ATH.'; 

«larr  Cole  Ffft  San  F'-;;nt*l:-.eo  'XtOlO 

I  Cc»,:.ii,Tiul^r  C(:r,:iiiinical'.cin.’.  Cqun>lroti,  ATPN:  TCA 

(Teclt  Control),  CtritUlle  Air  Force  SlnLlcn,  Oilo  A*>'JOl 
1  Co;  iiMiiecr,  nofenao  Conounicntiotin  Ar.ency,  .''•oullieaut  Ar.in 
K'tlrilatnl  Ko/'loo,  AVfrt:  VljOO,  A1*0  San  Franciceo 
1  Cotoatiiicr,  T»f»jnty-Sec-t>!ul  Air  Fe.rce  (22UCM),  IVavln  Air 
Forco  Fnae,  Callfo  nia 

1  Cot-t-aanJcr,  Uefcnao  Coirjnunlcntlnnn  Agency,  k'uropcon  Area, 
A'lTH;  Kerr.eo,  AfO  l.Vw  York  09i;-5) 

?  Cct'.r.ar.ticr,  Ijjoctror.ic  Syr.te  .n  Dlvlulon  (J:STI),  Air  I'orec 
Syyl.or.ia  Conv^i'jiMi,  Ufiltcd  Sta*.* ::  Air  Force,  L,  0,  H.'inoctn 
Field,  Ivdford,  I'anynchut^eLlc  01731 
1  n>:  Officer,  Sixth  Unit'd  Sifttco  Aithy  Stock  Control 

Comer  (COdilOS),  A'ifH*  AKCOS-IX),  rrcdldio  of  Son 
Franc Ir.co,  C'llAforola 

1  C<>'rriatv.i''r,  HI  1 1 » f*»*y  Tr;,  l.n^rc*.  (TS-r'T),  Lacl'.la!;! 

Alt'  Pwi'Ou  ,  7exi;t* 

1  Cociunfior,  Defunac  Coomunleatlonn  Agency,  Southeast  Ar.la 
F.ainlv'tnci  Region  attMj  V5!?0,  APO  San  Francisco  0630/ 

H  Coermanner,  Control  turope  Corunnnication  Roglcn  (TCSM), 

AVO  Hex  York  09012 

1  Commander  In  Chief,  Pacific  Air  Force  (bEl’LO),  APO 
San  Francisco  9o553 

1  Cornnnnding  General,  United  States  Army  Strategic 
Co.7jnunlCQtlonu  Command  LL  Batalllon,  ATIN:  S-3 
Section,  APO  San  Francisco  X2l8 
12  Commander,  Naval  Electronico  Syotema  Conmand,  ATTN: 
0^1123-02,  Wanhirtgton,  V.C.  ??t^3oO 
1  'Corutanding  General,  Util  ted  States  Army  Signal  Center  S: 

School,  ATTH:  SIGSV-4,  Fort  Monmouth,  New  Jersey  0/703 
1  Commanding  General,  First  United  Status  Army,  ATTN: 

AUABD-SCT,  Port  Ceorgo  G.  Moade,  Haryl.and  20755 
1  Ccfij.iander,  Toctlcal  Air  Conmand  (DCETSC),  Langley  Air 
Force  LVise,  Virginia  233^*6 

1  Conmniidoi',  yoth  Strategic  Aerospace  Win«g,  ATTN:  Cunto-llTn 
COMfMC  Account  13633*  Dyur,ii  Air  Fornc  }'c:au,  Texas 
1  Coexmamor,  Hllltary  Airlift  Cc.niiand  (HACUltC),  Scott  Air 
Perce  UaoQ,  lllinaia  6r2?5 
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Hanafur,  nl  ona  ATHf:  NCS-CO 

Hr,  Cfiorp?  D.C.  '..‘O^OO 

COi?niai.vU*r ,  Ik-'l'i  iiO-;  Coi.uM.riK'atloiij  Acr'icy,  Suitl  ►.  Aola 
nt'f.Wm,  Al'O  fan  l'*rnnc Ir.iO 

CO!V.i:u;»M'i*,  I*i*ri*»irjcr  Gc> r;«u!iilc:illoi'..'j  /.j.«inr;y.  Uiill'  ■!  kliigtioia 
Kc»:loii,  Al'O  l!''W  YorK  0')3Yi' 

Co;r.nni!<!f  r,  Li'lai’litiu'nl.  10,  1  '.OJ  .'I  ip-i'.in-t  ^iqu.'iOron  (PIA) 

Tliirtor  Air  Korco  liir.a,  ::.:lal)O.T.a 
OrriPcr  111  Charj’o,  Hav.il  Ghoro  KK'.-l  roalc:;  Kiii'.l nocrlJi.^ 
Actively,  TiilrlCv:r>tfi/;5tviMiU‘onti.  l.’ivni  Ulnti-lcirn, 
liallotir:  13,  li’av.'il  r.upply  Depot,  .‘^cattle,  Waciilnr.toa  93ll'> 
Co:;;n;:iii«iii.,;  oi‘f.tc«?r,  i aircaiito  Army  Ivpot,  ATl'i',:  AMXUA- 
ACO-l ,  Jiacraxfuto,  Oalirorala  ni>'*l3 
Cox(Manfl(?r,  Dai-uchiriont.  l'.>,  Air  Korco  Ow-jn-.inloatlona 

n^rvlpo,  AIVJ;:  (Gf.f-W.;),  Crlfriu  AVn,  Ucw  York  13^140 
Chief,  United  Stutja  Aii:»y  Materiel  Cv-rsaand  Iiialallatlcno 
and  flei  vlcca  Aj.ionry,  AT11.*:  Co^.xufdratlor.r.-KlePtronlca 
Dlvlulnn,  i'loek  Icluinl  Araen'il,  .Illliic'Iu  6ll:0l 
Conmarnlor ,  r.’lOi'-??  Cc>r.:;\uauatioiia  nclaoli.r.?nt,  Ai’O  N'ew 
York 

Co«n:n.iM<llr.:  vifflci  r,  Pu*'Mo  AriP.y  IVpot,  ATT.*!: 

(>3-1,  Uilhil'.u:  !'iioblc.,  Colorntio  L>10dl 

Conirijiincr .  19w**Ui  Ct rr .-.inlcatioan  Crocjp  (AfCS),  ATO 
Sm  h'r.'incir.ro  D'o'.i^ 

CoiTwnnder,  Uoffinac  Ccntr^ctn  Services  Adnlnlstratlvc 
Rcr;lori-Lon  AnAclea,  Ilf *''9  South  La  ClcncRo  Boulevard, 

ATJ’llt  tAS/PDO,  Lon  Anp.Ocn,  Californio  900/15 
Director  Central  Intclllj,  nee  Apency,  ATTJI:  CP.3<^LT\/PV 
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CHAPTER  10.  AUTODIN  VARIABLE  LENGTH  RECORD  AND 
NONSTANDARD  CODE  MESSAGES 


1 .  Introduction . 

a.  It  Is  a  requirement  of  AUTODIN  to  be  capable  of  handling 
variable  length  record  data  ao  well  as  fixed  length  record  data. 
The  format  or  data  under  most  conditions  is  in  80  character 
records  or  blocks  and  in  a  standard  code.  Data  in  this  form  is 
handled  easily  by  the  AUTODIN  terminals  and  automatic  switching 
centers  since  it  conforms  to  the  basic  concepts  of  common  user 
I’ecord  communications.  Some  user  data  records  do  not  conform  to 
the  80  character  block  size  and  standard  character  coding.  It 
is,  therefore,  necessary  for  the  terminal  to  convert  the  data 
records  into  a  block  size  (80  characters  or  less)  acceptable  by 
AUTODIN,  and  to  designate  the  data  code  as  nonstandard, 

b.  This  chapter  defines  the  Interface  and  control  criteria 
for*  variable  length  records  and  nonstandard  code’  messages  as 
applied  to  magnetic  tape  operation  only.  The  procedures 
specified  in  this  chapter  apply  only  to  terminal  using  ASCII 
Mode  I  operation.^ 

M 

I-MR  Codes .  The  following  .language  media  format  (l^)  codes 
arc  used  for  messages  witii  variable  length  records  or  non¬ 
standard  codes  and  can  only  be  paired  with  themselves*  l.e., 

D  can  only  be  paired  with  D,  B  with  B  and  I  with  I, 

a.  LMF  B.  IJ^  B  identifies  the  soui»ce  transTnisslon  tape 
as  containing  one  or  more  binary  stream  messages '^d  that  the 
tape  is  structured  or  formatted  with  the  header,  text^  and  EOT 
records  for  each  message  on  the  tape. 

b.  LMF  D.  IMP  D  identifies  the  source  tape  as  containing 
one  or  more~3ata  messages  in  the  local  or  native  character  coding 
scheme  in  variable  length  records  and  that  the  tape  is  structured 
or  formatted  with  the  header,  text,  and  EOT  records  for  each 
message  on  the  tape.  The  characters  are  translated  from  the 
native  code  to  ASCII  line  code  on  a  one-fbr-one  basis. 


^A  small  number  of  FlelJota  magnetic  tape  terminals  exist  which 
do  not  confoiin  to  these  conventions.  These  terminals,  therefore, 
cannot  exchange  binary  magnetic  tape  information  with  ASCII 
terminals.  language  Media  Format  (IMP)  DD  traffic  can  be  exchanged 
via  message  switching  as  long  as  tape  marks  are  not  transmitted. 
Luck  of  equivalency  between  ASCII  and  Fleldata  coded  tape  marks 
prohibit  exchange  of  these  tape  contrpls. 


I.  LT'IF  I  Identifies  the  source  tape  aa  coijtainlng 
only  one  binary  stream  messace  and  that  the  tape  is  nonstructurea 
(formatted  without  the  header  and  EOT  records).  The  header 
and  EOT  records  are  generated  by  the  terminal  from  parameters 
Introduced  from  another  source  such  as  a  card  or  paper  tape 
reader,  console  typewriter,  or  stored  program. 

3.  Select  Codes.  Select  Characters  B  and  C  are  used  in 
magnetic  tape  operation  as  follows: 

a.  Select  Character  B.  Identifies  the  source  transmission 
tape  as  being  7 -track  tape. 

b.  Select  Character  C.  Identifies  the  soiree  transmission 
tape  as  being  9 -track  tape. 

4.  Data  Records.  The  data  record  is  defined  as  a  series  of 
contiguous  characters  recorded  on  and  read  from  magentic  tape 
as  a  single  unit.  Data  records  are  separated  by  Interrecord 
gaps.  The  length  of  data  records  to  be  transmitted  via  AUTODIN 
may  vary  according  to  user  requirements.  For  general  trans¬ 
mission  of  data  throughout  the  system,  computerized  terminals 
must  have  the  capability  of  transmitting  records  containing  a 
minimum  of  18  characters  and  a  m.axlmura  of  1200  characters. 

Tills  restriction  is  due  to  characteristics  of  existing  terminal 
equipment,  Subsorihera  desiring  to  transmit  messages  cortalriing 
record  lengths  of  less  than  18  or  more  thun  1200  up  to  a  inaximum 
of  2048  characters  must  insure  that  the  addressee  is  capable 

cf  receiving  such  records  prior  to  transmission.  The  data 
record.,  if  greater  than  80  characters,  is  formatted  into  80 
character  blocks  for  transmission  by  the  originating  terminal 
and  reformatted  by  the  receiving  terminal.  The  end  of  a  data 
record  is  indicated  by  a  special  control  character.  End  of 
Medium  (EM).  The  EM  is  transmitted  after  the  last  character 
of  the  recor’.  If  the  last  block  of  the  record  contains  80 
data  characters,  the  EM  is  sent  in  a  block  by  Itself  following 
the  last  data  block  of  the  record. 

5.  Message  Length.  MSU/CSU. 

a.  Both  MSU  and  CSU  Mode  terminals  cah  be  used  for 
transmission  of  messages  having  variable  length  records.  The 
message  length  in  the  MSU  Mode  is  limited  to  300  transmission 
blocks  plus  any  pilots  for  a  maximum  of  550  blocks.  The  CSU 
Mode  differs  in  that  when  it  is  used  with  the  K  select 
character  (CSU-CSU),  the  number  of  transmission  blocks  is  r  c 


limited,'  but  tranr>misslon  time  Is  proceaura.Lj.y  xj-uixu^u  »» 
specified  in  JANAP  128.  If  the  CSU  Mode  is  used  with  the  J 
select  character  (CSU-MSU),  it  is  also  limited  to  500 
transmission  blocks  plus  pilots,  for  a  maximum  of  550  blocks. 

b.  The  following;  formulae  can  be  used  to  calculate  the 
number  of  transmission  line  blocks  (for  MSU-MSU  and  CSU-MSU) 
and  the  approximate  message  transmission  time  (for  CSU-CSU). 


(1)  Number  of  transmission  line  blocks 


WHERE 

N  =  Total  line  block  count 
*  *=  Ignore  remainder 

n  -r  Number  of  text  records  (net  ineluding  tape  marks) 
B  =  Number  of  traiismitted  tape  marks 
K  =  1  for  LMP  D 


=  3  for  LMF  B  and  I  , 

?  ••=  1  for  seleet  character  B  or  select  character  C  with  * 
-  LMF  D  / 

.  X 

=  k/3  for  select  character  C  and  IMF  not  D 


(2)  Approximate  message  transmission  time 


te'  ,  i 


Change  1 


T  Appro A.li.iatc  ti  .■■.ii;  ni.Lcalon  in  mi  nutes 

M  =  Total  nuiiibcr  of  charade !'r>  to  be  transmitted 

K  --  6.0  for  '^elf'ct  ch.-tractor  B  or  select  character  C 
v/ith  LMl’’  D,  continuous  mode 

"  3*713  ioJ’  select  character  B  or  select  characte”-  C 
with  LMF''  D,  block-by-Mock  mode 

-  ^t.5  for  select  character  C  and  LMF  not  D,  continuous 
mode 

-  2.8  for  select  character  C  and  LMF  not  D,  block-by¬ 
block  mode 

R  =  Modulation  rate  in  baud 

ThiC  above  formula  was  derived  by  reducing  the  following  equation: 

/  BITS  \ 

M  (CHARACTERS)  x  R  I  CITaMCtKR  I  MB 
T--=  =  BCnrE  (MINUTES) 

R  /  rii  i’S  \  /Kmcowns'  E 

j  X  60  wmirj 


WHERE 

B  Number  of  bits  per  character  on  tape 

"  24/3  =  8  for  select  character  B  and  select  character 
C  wi'.ri  LI-IF  D 

=  32/3  for  select  character  C  with  LMF  not  D 

E  A  transmission  efficiency  factor  to  incorporate  the 
effects  of  framing  character  times,  transmission 
circuit  delay,  transmission  errors,  etc. 

=  0.5  for  blocK-by-block  mode 

=  0.8  for  continuous  mode 


/o 

\  / 


jA;yv^;  /  k/ -  i;x  /  l 

niion/re  1 


1  h 

LE'pr;r]ja  k  ••  >  61;;,  the  equation  eecoI'IES 

MB  '•!  D _  _M 

T  -  KOiiE  -  R  .  60E  -  KR 


Thn  values  of  K  are  o^^.alned  asslgul jip-  appropriate  values 
to  13  and  E  foi*  the  vax’lous  cases. 


6 .  M a ";netl c_ T'lo e  jn or s.area . 
may  dellvei*  oi’  acl^epf  to  or 
structured  cr  nonstructured 


The  message  originator  and  addressee 
from  the  transmitting  tcrininal 
inagr-ctio  tor.e  formats. 


Strnctu-^ed  For^mat .  Tapes  uses  as  input  for  this  for¬ 
mat  may  contain  one  or  moi*e  messages.  The  complete  messages, 
including  Headers  and  End  of  Transmission  (EOT)  are  v?ritten 
on  the  tape.  A  double  tape  mark  .is  Written  on  the  tape  aftei-’ 
the  last  message  tc  indicate  the  end  of  data  to  be  transruitted 
See  subparagraph  c.  belov:.  A  structured  magnetic  tape  Is  Icler.Vl- 
fied  by  IMF  pair  BB  or  DD  Ih  each  message  header. 


Nonstructured  Format.  Tapes  used  as  Input  for  this 
foi-mat  cor!ca.ln  one  message  only,  and  all  data  on  the  magnetic 
tape  Is  transmitted  as  data.  The  message  header  and  EOT  arc 
introduced  from  another  source  such  as  card  or  paper  tape 
x'caucr.  cunsoxc  oycuwritei',  or  ulurcu  px'ugram  anu  converted 
intsX  ASCII  for  transmission.  Additional  Information  such  ps 
special  information  oi*  Iv struct ion  blocks  may  also  be  intro¬ 
duced  from  the  separate  source.  After  Header  transmission, 
the  text  is  read  from  ma;  ..otic  tape.  The  message  text  on 
magnetic  tape  Is  teirnlnar-cd  by  a  double  tape  mark,  (See  subpara¬ 
graph  c  belnv) .  A  noristruo tured  magnetic  tape  message  is 
identified  by  the  LMF  pair  IT  in  the  message  header.  The 
nonsti-’ctured  format  allows  data  to  be  transmitted  from  tapes 
v/hich  n’e  void  of  communications  Headers  and  EOT'e  and  allo'..'3 
data  to  be  written  on  the  receiving  tape  in  the  same  manner. 
This  format  is  primarily  applicable  to  CSU  operation  since  thie 
message  length  la  not  limited,  and  complete  files  can  be  trsus- 
mltted  as  tbr^y  appear  on  the  tape.  This  format  may  also  be 
used  for  message  switching  operation,  however,  the  550  block 
maximum  message  length  Including  pilots  will  apply.  When  non¬ 
structured  I'lles  are  brolcen  into  segments  by  the  originator 
for  transmission  via  the  HSU.  each  seg:iient  will  be  identified; 
e.g.,  a  tape  label  or  header  clement,  so.  that  f.iles  can  be 
reconstructed  at  the  receiving  station  as  necessary. 


Tape  Harks.  A  tape  m.irk  Is  a  special  hardwai’e  sensitive 
tape  rec’oi'd  used  optionally  in  individual  applications  for  ‘'aata 
sepmrator"  purposes  sucri  as  separating  label  recor'is  from  data 
I'ocords,  separating  individual  files,  or  sepai’atli'.g  groups  ui’ 
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reooras  v/i.t.hin  a  partlci’la)'  Cile.  Utio  of  a  alnglo  tapo  mark 
record  v.’ii.)iin  AD^'ODii.'  conUlirioa  to  be  optional,  but  ur.o  of  a 
"double  t.'ipo  mark''  or  two  centiguonr.  ta})o  mark  records  is 
standardised  for  vice  within  tlie  DCS  fUTODlN  as  follows: 


(])  On  tnpos  containing  one  or  more  structured  format 
messages,  a  double  tape  mai*k  indicates  that  ro  more  messag«js  are 
contain'd  on  the  tape.  Doublt,'  tape  mark  sequences  are  not 
permit  ted  o.s  a  text  separator. 

(ti)  In  nonstructured  iormot,  there  is  the  text  of  only 
one  ricssage  on  th(.'  tapej  the  double  tapo  marie  Indicates  the  end 
of  the  message  text. 

(3)  The  double  tape  mark  sequences  discussed  in 
paragraplis  (l)  and  (2)  above  v\rlll  not  be  transmitted.  Single 
tape  mai'ks,  may  be  transmitted  by  formatting  the  DC-3  ASCII 
control  character  In  a  special  6-character  block.  This  block 
is  described  in  paragraph  Sb. 

7.  Code  Translation . 


IMP  DD  Is  written  on 
,e.,  BCD,  ASCII,  EBCDIC, 
ASCII 


a.  IMP  DD.  The  complete  message  for 
tape  in  Ihe  native  code  of  the  user;  l.e, 
etc.  .  and  is  convci'ted  by  tiic  oex'mixia.1  to  ASCII  for  ti'winojiils»>ioii, 
Since  ASCI  i  la  a  sevoi^  level  code,  native  codes  containing  more 
than  seven  information  bits  per  character  must  be  restricted 
to  the  12<?  ASCII  character  set  as  defined  in  appendix  A. 

Compiote  integrity  of  character  greater  than  128  characters 

can  bo  mriintnined  only  if  the  information  is  transmitted  as 
binary  text  ( UViF  pair  DB) . 


b.  Ll/T'*  BB  and  II.  For  LTiF  BB  messages,  only  the  Header 
and  EOT  TxLocks,  plus  labels  or  special  information  preceding 
binary  text,  are  written  in  the  native  code,  Tnese  portions 
of  the  message  are  ti'anslated  to  ASCII  on  a  charactcr-for- 
character  basis  the  .same  as  for  IMP  DD.  For  IMF  II  only  the 
text  is  on  tape;  Header  and  EOT  records  must  be  introduced  from 
a  sepai-ato  source.  Special  infonnation  may  be  entered  into  the 
same  i-ecord  as  the  header  so  that  it  may  be  translated  to  ASCII. 
Construction  of  ASCII  line  characters  from  binary  Infonnation  is 
accomplished  as  fellows: 

( 1)  Seven -Ti'ack  Tape  (Select  Character  B) .  For 
Select  Character  B  which  i’dontlf  i.es  seven  -track  x'apes  (six 
bits  of  binary  data  plus  parity).  The  terminal  v.’ill,  in  pre¬ 
paring  the  text  for  transmission,  take  the  sJx  bits  of  each 
text  character,  add  a  "l"  bit  to  the  seventh  position,  and  add 
a  parity  bit  to  the  eighth  position  to  create  a  character  with 
odd  parity.  This  character  is  accepted  as  an  ASCII  character 
by  the  system  for  AIJTODIM  transmission . 


rviy'.c  SYo-D.'Yi;-! 

Ch  rintje  1 


i\j- 1 


O jx-I.c-vo  '.  Binary  Ci'.aractor 


Convortc.d  for  Tranainlaslon 


0  t* 

(2)  Nine-Track  Tape  (Select  Character  C) .  For  Select 
Character  C  which  Laentif'loti  n.’ ne'- track  tapes  (eight-level 
binary  plus  parity)  the  tcriiilnal  w.ill  segment  the  24  bite  of 
each  group  of  three  cigiit-blt  characters  to  four  six-bit 
characters,  'Jhe  six-bit  characters  are  then  handled  the  sa'ne 
as  six-bit  binary. 

SJgh t -  Level  Blno/'-y  Character 


'■>  '/)1  jt:  o'a 

C_on V e rtod  for  Transr.lssion 


0  5  6  11  12  lY  3  8  23 

If  there  are  not  three  eight-level  characters  on  the  last 
ter  c  aversion  for  a  record,  "1"  bits  will  be  inserted  to 
the  last  six-bit  clrarg.cter  before  adding  the  EM  character. 


charoc - 
f :  i  i 


Ore  Eight -Level  Binary  Character 


I  Trrmmrm 

0  7 

Converted  for  Transmissifvn 


EE 


3  I  rill  I  I  ill  Ilia  IfI  i!h  I 


0 


5 


6  7  8 


11 


Two  E ,1  gh t -Level  B Inax’y  Charac tern 


[ZZZZZIZZZllTJ  A? 

0  Y  h  I',') 


Ghaiifie  1 


Conv^.i  ''. I'oi’  sari  on 


EET' 

'U  h  nT~ 

J 

iHir 

Iki' 

ITT 

EM  ..  _.l 

0 

f) 

11 

12 

/ 

Ih 

8. 

Poscript  i  oi 

n  of  Trar>.".,iiis.s 

1  (>n 

Soquonc 

0  . 

a.  lle;’ck;t’ 

The  message? 

Ilf  a 

idcr  is 

alv/ays 

tran 

slated  to 

ASCII 

for 

tJir  tx*:inrj;i: 

is  Sion  cn  a  cli 

arac 

Lor—  for 

-cnarac 

■ter 

basis.  Sc 

'Icct 

Oin 

1-00 tei-  3v  j:i 

placed  In  tno 

sec 

ond  f raining  ch 

laruc 

tor  posit! 

on 

of 

the  first  h. 

Lock  of  a  ii.es s 

age 

orlglna 

ted  from  sc 

vcn-track 

tape . 

Soloot  GhP.i'i.-,;Gt*r  C  la  used  roe*  r.j.!K!-tracIc  tape.  IT  the  last 
bloak  of  Die  rec<'id  conlalninj;:  Dio  headci*  contains  less  than 
80  characters  r.n  j-DI  is  transml ti.od  after  the  last  character  of 
the  record  and  is  I'ollowod  b.y  the  froininp,  characters  PITB  and  BP. 
If  the  last  b.lock  of  the  header  record  contains  80  characters, 
the  KM  is  transnittod  as  a  unique  line  block  as  follows: 


FsTy  i  np.!,  T  T 


■pi 


b.  To.t-.  The  Iieplning  of  binai’y  text  is  indicated  by 
transinisFloh  of  the  special  conti-ol  character  Mode  Change  (MC). 
The  unique  MC  line  block  is  as  1‘ollows: 


].;pp 

PP 

The  text  blocks  ai-o  then  read  fi'c'm  tape  and  transmitted  In  80- 
charac. te.”  line  blocks.  For  Uil?  bj  messages,  the  text  characters 
are  translalod  to  ASCII  just  as  the  Header  characters  were. 

For  .BMP  BB  and  II  niocsagos,  ASCII  line  characters  are  constructed 
frcr.i  the  binary  text  ns  described  'in  paragraph  7  The 
ASCII  control  <■ -aracter  DC-3  v.'ill  be  framed  as  a  unique  block, 
and  trancraltl:ec.  vdien  a  tape  mark  record  is  read  from  non- 
Bti’uctured  tapes  and  when  a  tape  mark  record  Is  road  within  the 
message  text  on  structured  tapes.  Tliis  unique  lino  block  will  be 
transmltteci  as  follovrs: 


Tlie  end  of  binary  text  is  indicated  by  transmission  of  the  unique 
MC  block. 


c.  EOT.  The  last  block  to  bo  transmitted  viill.  be  the  EOT 
block.  0?tils  block  Js  alv/ays  translated  cbaracter-for-character 
to  ASCII  for  transmission. 


d.  H'-.aniples.  Figures  lO-I  tlirough  10-4  illustrate  the 
relasionshj'p  tiotk'.'eoi''  the  irforoution  contained  on  tape  and  the 
tr;)ir.:r;J  ttod  data. 
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Do;;r.  r.l  pl-it.  n  of  R<,'Co  j.vo  ‘icciL’cnco  . 


a. 

pilotu, 
i  al 
ri’ajn.1  ng 
recc  3  v  ' 
Pa.ir  TI 
a true  led 
block:', 
the  text 
on  tape 
ASCII  eh 


Header  P. 
Ti)  iXowod 
Infoi’inat 
ctiaracl'' 
leriiilr.a’ 
ind  U'.ai  o 
3‘';5r‘nat 
honld  be 
r,a  bo  w 
for  LMl? 
arao  tc-.vf. 


cf'^'d.  Tno  first  line  blcck(3)  may  contain 
l)y  oo.!;rinal  Header  of  tlie  inf.-asage  ajid 
Jon  blootc  v.’JiicJi  precede  the  raer.aat^^e  text.  'J 
r 


of  all  line  blocks  arc  stripped  at  tJic 


aiid  do  net  appear  on  majaiotic  tape.  'Pho  Lki]’’ 
tliat  the  neaoage  v.'or.  originated  in  a  Jion- 
atrl  the  pilots.  Header,  and  special  Inl'ox’mat.i on 
dcllvox'od  CO  a  s.-.parate  devic.-,  leavln/^  on.ly 
rJtten  on  tape.  Tlio  complloto  mossaj^e  is  written 
•Jrs  BJ.i  and  DD.  Tho  Header  record  rece.‘  -ed  in 
is  convorl'.od  to  tho  code  of  tho  tei’ninai . 


b.  'fo:!.  Tho  Header  record  is  tci’rninated  with  an  EM 
charactol*.  "For  LMF  DD,  nicsnago  text  Iminodlatcly  follows  tho 
header  record.  For  LMF  BB  cind  II  messages,  the  special  KiC 
block  v/il.J  mark  the  beginning  of  binary  text.  The  text  chara.;tt!r 
of  a  DD  r.jriiatted  mo.ssage  arc  translated  to  the  code  of  the 
terminal  ‘n  tlic  same  manner  as  the  Hoadei'.  The  text  characters 
(the  Jjinary  portion  framed  by  MC  blocks)  for*  BB  and  II  mer.bagj.: 
are  converted  by  a  process  which  Is  tho  inverse  of  that  iioted 
in  rdv.*3 graph  7*^  •  The  text  is  w)*ltten  back  onto  tape  in  tho  ssr.<; 
\f^Tn:ihio  f.var.  originally  by  the  tmr.r.r.d  tti 


t.-iiiilual.  ■  The  F.M  chai'acler  informs  tnc  terminal  of  the  end  of 
oaoii  data  record.  A  unique;  rC-3  line  block  Idontifieri  tho  nerd 
foi>  a  tape  .tark.  At  tho  eT>d  of  the  last  text  record  of  BB  .'ind 
II  messages,  a  Mode  Changl*  rai  no  block  is  received  by  the  terminal 
•ijidicating  the  end  of  binary  text. 


c.  EOT.  Tho  last  block  of  the  )nessage  v.'lll  be  the  EOT 
block.  Thlis  block  is  received  in  ASCII  and  is  a3v;ays  convert-ci 
to  the  I  'tivG  code  of  tho  terminal.  For  messages  with  LMF  Pelr 
11  the  EOT  record  is  delivered  to  a  separate  device. 

d.  Cancel  Transmission  .Sequence  (CAHTRAN) .  In  the  event 
that  a  niof.sagc  is  terminated  prior  to  its  normal  end  (message  is 
c<?ncellc;d  by  a  T-eccived  CAW  Control  cJiar-acter  ccquonce  or  Llr; 
circuit  is  preempted  during  CSU  operation),  tho  ciurcelod  message 
on  magnetic  tape  sluill  be  identified  by  an  80  column  CANTRAN 
record  foriV.atted  as  follows: 


CANTRAM 

* 

NWNM 

«  9 


It)  16 


76  77  60 


10 .  Rcsuii.ntion  of  Circuit  .Swl  1  ch  Tra.nsni sslon  Follov;ing 
Interrupt Aon.  inng  circuit  surtch  tran"siiiissions  are  subject 
ro  irt:cn.*f'.n;tioj>  by  n  number  of  conditions  such  as  circuit 
pi-oemption,  circuit  failure,  equ'^pment  rnal.funotlon,  etc,  Tho 
j’oi  1  cu/ini::  prec  .-dures  have  J)ec''5  formaulated  to  minimize  the 
uii'r'unt  of  trarisinissi on  time  ’’O'.-i;  d'ce  to  Intorrupti oas.  TI:oso 
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Chf<nc-’  ^ 


pi’Of.f'o'M*.  r.  olio:;  nn,v;net.1c  tapes  to  lie  repositioned  and  trans- 
ri'.i sf.j on  to  lio  j*c;£:'i'.ait.d  n.t  oj*  near  the  point  of  Interrurtl on. 

Those  te-rMiTina]  0.  curroitly  exJ5tinr>;  In  the  Cuvernment  n7(;ntory , 
cspoc.’aHy  those  havJno  oiny  one  tape  drive  i.i.iy  not  have  this 
capability.  Hov.’ovor,  tbiai  foat’u'o  should  be  coAsJdercd  I'or 
futui’c  terir.lnt'.J  s  havin,.';  tv’o  or  ;iioro  tape  ilrlvos,  or  other  output 
devices,  and  the  capability  of  clrci'it  switch  operation. 


a.  'I'Z*  teiid  and  receive  terminals 

counts  .•.•■Ji  Lu.  ii;  antained  oJ‘  tape  records  (including,  tape  mark 
i  taxn  d:. )  trarutn "i  i.tt-d  and  rcM-eived.  The  count  will  beftln  at 
OO'JOOvJOO  <V),  tlv.  first  text  record  of  each  inessajjX' •  The  count  wil  l 
be  j  nc  ■  eincntec!  c/’.<-h  txine  an  aeknowl  edf’.inont  is  sent  or  received 
for  tiio  Ja.-.t  lin.'  blpcl;  of  a  record,  and  reset  at  the;  end  of 
each  mcc.saf^e. 


Tc riTi Inal  Pro<Tdui'e.s 
tlon  may  iv.sumc  t.j-aViliTnj  ss'ion 
the  portion  of  the  rne.ssaf.c-  v.iiich 
with  ij  c.p '  Cjal  lif^-'.cler.  The  special  header  will  be  identical' 
the  orlr.i.nal  beadfjr  which  wa.* 
precedence,  LMF,  orifunating 


serial  nu: 
code  (CIO) 


Tl»c 

will 


i\ 


'i•;er  and  date- time-group  fields, 
will  consist  of  numerics  v;hicb 
•g'tr  (m.esl  significant)  cf  th;,  cight- 
v/hich  t ransmiss'i.on  Is  being  resunnd;  leading 
as  reqUu.rcd  to  fc  ciu  the  CIC  field.  The 
J'csuiiipt Lon  header-  will  specify  last 
significant)  of  the  record  nuiribc. i  with  which 


_  The  transmitting  sta- 

afte r 'interruption  by  transmitting 
was  not  previously  transmitted, 

to 

sent  prior  to  1 nterruption,  in  the 
station  r’outlng  Indicator,  station 


content 

cr\or»  r  +’»r 


.tj  >. 

U. 


indi  cator 
•  /  ■ 

r«cwiu  nuiiibei*  WiLU 
y'.eroes  will  be  used 
record  count  field  of  the 
four  digits  (least 

transmission  Is  being 
i’e.sumcd.  The  resumed  transnii.sslon  \rill  normally  begin  with  the 
record  following  the  lost  fully  acknowledged  record  of  the 
original  tiansmi.ssJon .  For  example,  if  tape  rccoi-d  number  0025 
was  ackoowledg  •!  and  tran.smission  wa.s  interrupted  during  record 
0026,  trainsml G,.ion  vrould  be  resumed  at  the  beginning  of  record 
0026  and  the  new  header  v/ould  contain  0026  in  the  record  count 
field.  The  resumption  can  begin  v.'lth  a  recorvl  which  was  pr-o- 
vlously  acknowledged  if  the  exact  point  of  interruption  cannot 
be  determined,  it  should  be  noted  that  the  sender'  must  ij)sure 
that,  tile;  addressee  has  the  required  capability  before  attempting 
a  resuniption .  ‘ 


c.  Receiving  Terminal  Procedures.  To  effect  a  auoceasful 

resumption,  the  receiving  terminal  must  retain  'ttie  status 

of  the  npvt jelly  rocoi'ded  tnessage  as  to  the  .specific 
message  tirvolved,  the  la.st  reeorci  ucivnowleilged,  and  the  tape 

jiosition.  Upon  rcsumptlori,  the  receiving  termiiial  must  be 
capable  of  prope-ly  repcsitioning  the  tape  by  use  of  Luc  CIC 
and  record  count  field  in  tb.c  restart  header,  as  required. 
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fcce 1 ve 


'..ijr'..'  ]  wi.ll  ij- 


I 


III  If  lor  ro.'ne  cond  1. 11  onu , 
.)  rc:.-ui:  ptlon  oT  a 


mlaa (..'ii  aiul  Liu*  i.icaoai'o  may  havo  wo  bo  roti’aniai;!  Itod  Tro'i! 


Lhc 

- 

tho 


i  nil Fui-  cxarnj.'lo,  ril  a  teririli'a  1  ljf!vi.i-i3  only  one*  reci'lvo 
tape  v'.  I  :i  ul  OS'. ,  lb  i.oy  be  ii- i.ea.iary  to  foooi’d  addl  l.J  ^-aal  meoanfj.f  e 
on  a  I  coti<  a  i ni  jic;  n  |•o'•l  ion  of  a.n  iiii.'.ai'iiTb'.nd  r,io!i:;at;o  pj’’Of 
to  x*eoa;:ipt;  ’  Oil  oi'  the  Inter-rupted  n(':;‘  a^4e  ,  ( lieuiimpt  ion  i;.ay  bo 

within  a  Tow  o(  .'oinh;  o.r  i.j;nt.ea,  it  rould  b.;  acvoral  lionr.':  jl'l.o; 
the  i  r  ri'i  .  The  rcc-vWe  i '.'r-m  i  nal ,  vaien  unniile  1;o 

ir.irr.cdl atoiy  accept  a  rcaunTit l on,  wl.:!  reapon!  ’.>o  the  lioader  v/'  .h 


the 


'C  o 


Mf 


(RM)  t; ont.ro i  ohn motor  cecjuonce.  (Thia  RM 


proceduj’j  apn.ii;.:;'.  <'nly  botw  on  torm.lnal  operating  in  the  CGU 
iiiodo.  it  dote  not  apply  to  Iho  tor:;..".nc.l  operating  with  the  A.'i'J 
in  the  Mdl)  ir.odo.)  The  rere.lve  i.erHi’nal  ahfsuld  alr.o  provide 
notlf  j  cal.  1  on  to  the  operator  oi'  tno  condition.  The  operat  or 
may  be  ablo.-  to  ii'anually  place  tlie  terminal  in  a  condition  to 
accept  tno  ro:niini.d,.lon,  oi*  may  initiate  a  short  moscage  containing 
special  in.struc ti '.na  to  the  render.  Upon  icccipt  of  an  HM 
indicating  an  uiiuncceccfLil  attempt  to  resume  a  trar.r.Tleslcn,  ttr’' 
tran.^' ;lttin;r  torr.inal  wl  .'l  pt  ovido  notification  of  the  condlts  on 
to  the  op-.T'atcr.  The  op.orttor  then  has  the  option  of  ir.itiating 
another  '.ttornpt  to  I'ccume  tne  t.ranrm.l.ssic.n,  reatartlng  the 
mesoa.ge  I't'O.i!  i.ii'’  bcginnlsig  or  holding  the  inersage  foi>  renumptic  n 
at  0  ialer  tl.te.  The  op^n'otor  .cliouid  make  several  attr;i;pts  to 
re .i u iijc  1. 1  le  t z'S.imii j. s n xon  ue j  ei*e  enecwj.iii.’  wO  c  ei.*txj'*. 

hoircvi:r  the  number  of  attempt:;  should  be  cn.'nmo’jSura we 
w.lth  'whe  ciiiount  of  tlmo  thn'  would  be  saved  fi'om  resumption 
versus  retruh.sm 'unilon. 


//. 


OCHA.l  :<i 


FIGURE  10-1.  TYPICAL  STRUCTURED  FORI-'^AT 
FOR  SE^7EN-T3-'AGK  TAPE 
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OCFENSC  COMMUNICATIONS  AGENCY 
WAWIINOTON.  O.  C.  tOaOS 


DCA  CIRCULAR  370-D175-1 
Change  2 


16  June  1972 


STANDARDS 

DCS  AUTODIN  Interface 
and  Control  Criteria 


1.  DCA  Circular  370-D175-1  is  changed  as. follows: 

a.  Cover  and  page  1.  Change  distribution  statement  to 
read : 


Approved  for  public  release; 
distribution  unlimited 


b.  Page  xiv.  List  of  Tables.  Change  column  heading 
"Fi.gyre” . to  read  "Table”. 

c.  Page  xiv.  List  of  Tables.  Under  Table  14-5  delete 
title  of  table  and  insert  new  title  "Expanded  Character  Set 
Permitted  in  ASCII  (104)". 

d.  Page  xiv.  List  of  Tables.  Under  Table  l4-6  delete 
words  "Line-to-Line"  €ind  page  "l4-15".  Insert  new  words 
"Machine -to -Line"  and  page  "l4-ll". 

e.  Page  xiv.  List  of  Tables.  Under  Table  14-7  delete 
words  "Line -to -Machine"  cuid  page  "14-19".  Insert  new  words 
"Line-to-Line"  euid  page  "l4-15". 

f.  Page  xiv.  List  of  Tables.  Add  new  table  listing  as 
follows: 

"TABLE  PAGE" 

l4-8  AUTODIN  Code  Equivalents  Line -to -Machine  14-19 


Approved  for  public  release; 
distribution  unlimited 


A,  K,  L;  Special 


OPR:  450 
DISTRIBUTION: 
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g.  Page  3-11,  paragraph  5b*  Change  the  first  sentence 
to  read,  "MC  is  a  special  control  character  used  to  mark  the 
beginning  and  the  end  of  the  binary  text  portion  of  the  message 
(LMF  BB  or  II)." 

h.  Page  5-5,  paragraph  3J  •  Between  the  sixth  and  seventh 
sentences  insert  the  following  new  sentence: 

"However,  the  maximum  period  that  an  AUTODIN  subscriber 
may  withhold  the  ACK  for  a  block  terminated  with  ETX-BP  shall 
not  exceed  1  second." 

1.  Page  8-2,  paragraph  3c,  last  sentence.  Change  sentence 
to  read  as  follows: 

"The  Mode  Change  (MC)  block  delineated  in  table  8-5 
is  also  required  on  trunks  to  mark  the  beginning  and  the  end 
of  the  binary  text  portion  of  a  message  containing  LMB  BB  or 
II." 


J.  Page  8-6,  table  8-5.  Delete  the  narrative  explanation 
within  the  heavy  lines  and  substitute  the  following: 

"Block  formats  for  LMP  "B"  and  "I"  messages  are  the 
same  as  those  delineated  in  table  8-3  with  the  exception  of  the 
unique  Mode  Change  blocks  which  segregate  the  beginning  and  the 
end  of  the  binary  text  portion  of  the  message.  A  Mode  Change 
block  is  formatted  as  follows:" 

k.  Page  8-7,  table  8-7,  b)  second  block,  second  character 
position.  Delete  "or  M’. 

l.  Page  10-3,  paragraph  5b(l),  second  line  of  the  formula. 
Delete  the  second  asterisk  appearing  between  J  and  ).  Delete 
the  asterisk  preceding  4-1. 

m.  Page  10-6,  paragraph  7b.  After  the  colon  insert  the 
following  parenthetical  statement: 

"(Note  that  in  the  graphic  illustrations  the  leftmost 
bit  is  the  high  order  bit.)" 
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n.  Page  10-8,  paragraph  8b.  Delete  the  next  to  the  last 
sentence,  beginning  with  "The  ASCII  Control  Character  DC-3*.* 
and  insert  the  following  new  sentence: 

"The  ASCII  Control  Character  DC-3  will  be  freuned  as  a 
unique  block  and  transmitted  when  a  single  tape  mark  record 
is  read  within  the  message  text  of  either  a  structured  or  non 
'structured  tape." 

o.  Page  10-12,  figure  10-1,  Data  as  Transmitted  (LMF  3), 
Record  No.  1,  Row  1,  Block  4.  Delete  the  vertical  line 
preceding  "ETX"  to  remove  the  indication  that  a  framing  char¬ 
acter  should  be  contained  in  that  position. 

p.  Page  10-12,  figure  10-1,  Data  as  Transmitted  (LMF  B), 
Record  No.  1,  Row  2.  Number  the  second  block  "6",  the  third 
block  "6  con.",  and  the  sixth  (last)  block  "8".  For  block  8 
(MSG^2  EOT)  correct  the  third  framing  character  to  read  "ETX" 
in  lieu  of  "ETB". 

q.  Page  10-13*  figure  10-2,  Data  as  Transmitted,  Row  1. 
Insert  the  number  "1"  after  "record  no."  On  Row  3>  Data  as 
Transmitted,  delete  numbered  blocks  12  and  13* 

r.  Page  10-14,  figure  10-3,  Data  as  Transmitted,  Record 
No.  1,  Row  1,  block  numbered  2.  Correct  the  message  number 
to  read  "#1"  in  lieu  of  "#2".  Add  a  vertical  line  preceding 
"ETB"  to  create  a  new  framing  character  position  and  insert 
"EM"  in  this  new  position. 

s.  Page  10-15,  figure  10-4,  Data  as  Transmitted,  Row  2, 
block  numbered  4.  Add  "CHAR"  after  the  number  80.  Row  2, 
block  numbered  6  con.,  add  the  word  "tape"  above  the  word 
"Label"  and  add  "27  Char"  below  "Label". 

t.  Page  10-15,  Table  10-4,  Data  as  Transmitted,  Row  4. 
Delete  the  blocks  numbered  13  and  l4. 

u.  Pages  14-11  through  l4-l4.  Renumber  Table  to  read 
"Table  l4-6". 

V.  Page  l4-l4.  Remarks.  At  the  end  of  remark  number  1 
Insert  the  following  parenthetical  phrase: 

4/ 
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"(Applicable  only  to  those  sites  equipped  with 
Gtovernment-owned  DST  equipment,  AN/PYA-71*)" 

w.  Page  l4-l4,  Remarks,  remark  number  8.  Correct  "U.S." 
to  read  "U.C." 

X.  Pages  1^-15  through  l4~l8.  Renumber  the  Table  to 
read  "Table  l4-7". 

y.  Pages  14-19  through  l4-22.  Renumber  the  Table  to 
read  "Table  l4-8". 

z.  Remove  the  superseded  pages  and  insert  the  enclosed 
new  pages  as  indicated  below: 

REMOVE  PAGES  INSERT  PAGES 

3-1  through  3-6  3-1  through  3-6 

8-3,  8-4  8-3,  8-4 

14-I0a,  14-I0b 

1-3 .  1-3 

The  cliaf'ged  portions  are  Indicated  by  number  signs  (#)  in  the 
left  margin  of  the  new  pages. 

FOR  THE  DIRECTOR: 


TODD  A.  SMITH 
Lieutenant  Colonel,  USAP 
Executive  Officer 


Chief,  Admlnlstr^lve  Division 
1  Enclosure  a/s 
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ePECXAL  OXfiTniBOTTON 
Coplag  Addpggg 

2  Couondar,  National  Comtut\ioatlofui  Syatata/Otfang* 

CooMinloatlona  Agency  Operatlona  Center^  Vaahlngton» 

D.C.  20305 

13  Conaander,  Dofenge  Cocwunlcntlona  Sn<{lneering  Office,  Derey 

Eiiglneerln;;  Building,  I66O  Wiehle  Avenue,  Reaton,  Va.  22070 
A  CoBoandlng  Ganaral,  United  Statea  Amy  Stratagle 

Coaeiunlcctlona  CoaMand,  ATTNt  Taehnleal  Reference 
Canter,  Port  lluacouea,  Arieona  65^13 
1  Coanandlng  Officer,  Untied  6tateo  Ar«y  Strategic 

Coaaiunlcatlona  Coctfuutd  -  Pacific,  APO  San  Praneiaco  96357 
1  Coaeandlng  Officer,  United  Statea  Amy  Scretegle 

Cctamunloatlons  Comiftnd  Facility,  AK)  San  Francisco  962A8 

1  Coatnander,  Cleetrcnio  Oyeteiae  Dlcla&csn,  Air  Poreo 

SyateixY  CosAand,  kVTKi  HZHiXMr,  Klglnbotl/ua/^Ol 
L.  0.  HAni^con  Flo  10,  Radford,  KtsaKchueetta  01731 

3  Coneaandlng  orficer.  United  Stntci*  Aroy  Joint  Support 

Cowr^nd,  AiTJli  SCCJ-ATK,  Fort  Ritchie,  Meryland  ?1719‘ 

15  CoR«\.‘»iK^lf)f5  Ocnaral,  United  Stf.ti:8  Arc/  Blcctronlca 
C;«\nHr.;l,  Cor«vi'<  1  call /Aot».v ..it J 0  Unta  Procennlng 
lAborntorv'’,  AV;?!:  Cl-Alnian,  KSlitcry  Coi^^ontvatlona 
SyateRi  Technical  Standards  C«.dtttc,  Fort  Kon«oi\th, 
i;o«  Jeracy  0<703 

50  Coreaindor,  Blcotronlc  Syetaea  Btvialon,  ATTNi  HQ  ESD  (CCP), 
L*  Q.  nanscoa  Field,  I-«di’ord,  Kaeaaehuaetta  01730 

2  -  Cceewindip^  Officer,  PKclfic  Klenlle  Range,  Peat  Office  Box 

25,  Point  f«M5u,  CaXiromla  930'*! 

35  Adxialetreter,  Qencral  Services  Adnlrlatratlon,  Roo»  A024 
(TC£R),  AVZHi  Mr.  T.C,  £elmin5,  Ibth  h  9  Streete, 
V&ohtpcton,  O.C.  2a'i05 

10  Cnonendcr,  Vatlonnl  TUlltary  Cooanond  Bjete*  Support 

Center,  Root  fiS-filS*  Penta|:on,  Washington,  D.C.  203OI 
7  Coamandant  of  the  Knrlne  Corps,  Headquarters,  Narine 
Corps,  Vanhlngtcn,  0.0.  20380 

5  Coanauider,  Defenns  Co— unloatlcns  Ageney,  Alaalaui  Region, 

APO  Seattle  997^2 

5  Co—ander,  Defense  Co— urJ.eations  Agency,  Veetem  Realaphcre 
Area,  Building  6286,  Fort  Carton,  Coloredo  80913 

3  Co—ander,  Defense  Cc— onleatione  Agency,  European  Area, 

APO  Nee  York  O913I 

5  Co—ander,  Defense  Ca— unlcations  Agency,  Pacific  Area, 

FPO  San  Freneieco  96617 

5  Oo— ander.  Defense  Co— unlcations  Agency,  Far  Bast  Region, 

APO  San  Francisco  96267 

5  Chief,  Defenee  Co— unleatlcns  Agency,  Northern  Aawrlea  Field 
Office,  119  Roes  Avenue,  Otteva  3*  Ontario,  Canada  00100 
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1  Ccmai-idlnc  OsnerAl* 'Unlt«U  States  Continental  Aray 
Cocvaand,  Port  Monroo,  Virginia  23351 
3  "^OfaiandlnR  Cfflosc,  .ynltod  Statec  Aray  itrstugie 

Cccanuniratlona  Coarutii  Pacility  D*  ATTN:  Kclhods  h 
Rasalts,  APO  San  Prenclaco  9^337 
1  CoiRrandinc;  Q«neral«  United  States  Amy  Strategic 

COKnunicatlorui  Comrjind,  Coc-nunicatlons  Engineering 
DepartBMrnt,  Port  Kuacnuc.i^  Arisona  8s6l3 
3  CCRsiianding  Orricer,  United  States  Army  Coenunlcatlona 
Sleetroniea  Engineering  and  Installation  Agency, 

Western  Hentaphore  (Provisional),  Pacilitias  Enginearing 
Dlviaion,  Hoffman  Building.  2t6l  Eioenhower  Avenue, 
Alexandrie,  Virginia  2?3ia 

1  Comiaandlng  Officer,  Psoillty  Control,  Naval  Cuaaunleatlone 
Station,  PPO  Now  York  C'^-525 

1  Pata  Syatea  Analyals,  ATT^<:  Hiss  theater.  Cooper  Parkway  . 

Building.  rennsauKan,  New  Jaraey  03l09 

2  Klelnschmiot,  Division  of  8CM  Corp,  ATTN:  Mr.  R. 

Striollng,  Suite  40G,  l6l2  "K"  Street,  N.W.,  Washington, 
D.C  20006 

3  Contrandlng  General,  Unlt**.'l  Ststea  Amy  Electronics 

CaTxanJ,  A/rw:  A’tiSL-SJD^KAT,  Pt.  Koivaouth,  K^*w 
Jnraoy  07703  i 

1  Caiimander,  Defense  Oenernl  Supply  Center,  kTtH:  DSSC>DC 
(«r.  T.  M,  Kyej  i;),  Rlcr^ond,  Virginia  23'’19 
1  Coeiruinder,  Defense  Construction  Supply  Center.  ATTN: 
1X;SC-XS/C  (Xr.  C,  Thorne),  Colunt)\)o,  Ohio  43215 

1  Conmander,  Pofotma  Eev>ot  Cgdsn.  AVTK't  DDOU-N  (Mr; 

K.  L.  Qibsen),  Odgen.  Utah  C<NtOi 
Cosnsnder,  Strateglo  Air  Conruind,  ATTXt  DOCEQ,  Offut 
Air  Force  Base,  Kstreske  63113 

2  CoRsisnder,  Strategic  Air  Cncsmnd,  ATTMt  KaJ,  Delbert  8. 

Seyboldt,  Office  of  the  Asoistant  for  SAC  Ccnr.unioatlooe 
Systeea,  Oireotorate  of  Camx>Sleot  DCSA),  Off u It  Air 
Pores  Base,  Mebraskii  6f<ll3 

4  Caa«^nding  Oeneral,  United  States  Army  Signal  Center  h 

Soiiool,  ATlWt  SiaDST-4  AUTCDIM  Orsneh,  Port  Noraiouth 
New  Jersey  07703 

5  CoRtaanding  Officer,  Tobytier.na  Army  Depot,  ATTN:  Publl- 

cationa  Branch,  Tobyltanna,  Pennsylvania  18466 
1  CooManding  Officer,  United  States  Amy  Strategic 

Communications  Conaiand,  Signal  Qroup>Tatwan,  ATTN: 

P  e  0  Division,  APO  Son  Francisco  96263 

1  Commanding  Officer,  United  Ststee  Naval  Ship  Bapair  Facility, 

(Code  1100),  Dox  8,  FPO  San  Francleco  9t66(f’ 

2  Commander,  Naval  Ship  Engineering  Center,  Department 

of  the  Navy,  ATTN:  Hr.  Earl  Partin  (Code  6171B02), 
Washington,  D.C.  203CO 

1  Commander,  Detachment  15,  Air  Pinxe  Comaunicationa 
Service,  Oriffiae  Air  Force  Base,  Hew  York  13440 
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1  Cowuin(tcr,  Oklahom  City  Air  ktAtorlel  Area  (OCNfiOr/  Tech¬ 
nical  Mtr«ry)»  Tltikox*  Air  Foxxo  iRaae,  OklaNo«&a  731^^ 

1  CocaAtttxiliiic  OerievAlt  Ill  Marlito  A^.phlbioun  Force, 

Military ' Aaalocanec  Ccrw-.-ind,  FPO  y^in  Kranelneo  96602 
^  Cofinarvillhf;  Oonerel,  Headquarters,  Automatic  Data  Field 

System  Cou-oani,  ATTNt  CS-3  Directorate  (Cant.  Contoa), 
Fort  Uelvoir,  Virginia  PPoCO 

1  Coffctander  In  Cnlef,  United  St^t^as  Pacific  Fleet,  ATTN: 

Staff  Code  92^,  PPO  San  Frun>:leco  96610 
1  Corvrandor  I'lOdth  Cceununlcationa  ;:>qua(Jron,  ATTiM  TCA 

(Tech  Control),  Oentlle  Air  Force  Station,  Ohio  ^5^01 
I  Cor^nander,  I^fensa  Comunlcationa  Agency,  Soutl:eaat  Asia 
Mainland  Region,  ATTM*  Vf>00,  APO  San  Francisco  -96307 
1  Coremandur,  Twenty-Second  Air  Force  (22XK),  Travla  Air 
Force  Saae,  Calirorijla  9**935 

1  CoTiftwnder,  Defenra  CamaunicBtlons  Agency,  European  Area, 

ATs>i’J  Capt.  Kcesee,  <1*0  New  Vork  09131 

2  Ccrciu.fid*ir,  Klectronlc  Syotona  D^uiolon  (LSTl),  Air  Force 

Syatecia  Cowirid,  U'lltcd  Stotc-i  Air  Force,  L,  0,  Hanaco^ 
rield.  i.w..irc)i  J,  NJiJisachunotl;.  CIJM 
1  Coi’u.*anilt'.K  Officer,  Sixth  Unit'^  Stetes  Arwy  Stock  Control 
Center  (CCC-'CS),  ATTN:  /J.CO.  -10,  Frenldio  of  San 
Fran-*  liioo,  C^illfcrnla 

I  Cos-jaao'ter,  KllUary  Training:  Center  (TS-DC),  tackltind 
Air  Force  IVtoe,  7*or.io  76236 
1  Comsander,  Dt^fenfie  Coiur.unicatlo>)B  Agency,  Thailand 
Region,  ATTN:  V‘;20,  AlO  San  Praoclrco  96307 
U  Comraander,-  Centrr.l  liurope  Cceaiunicatlon  Region  (TCSM)» 

APO  New  York  03012 

1  Cof-jnanrter  In  Chief,  Pacific  Air  Force  (DSPLO),  APO 
Snn  Francisco  96593 

1  Commanding  Generol,  United  States  Army  Strategic 
Conr.unlcallons  Ctr-caml  LL  Rntalllon,  ATTN:  S-3 
Section,  APO  San  Francisco  9C218 
12  Coonarider,  Naval  Electronics  Systens  Covnand,  ATTN: 

09633/0'»612.  WaehlnKton  D.  C.  20.360 
1  CoRsaandir^  Oenernl,  United  States  Amy  Signal  Center  k 

School,  ATTH:  SICST-h,  Fort  Monaouth,  New  Jersey  07703 
1  Corecardlng  General,  First  United  States  Amy,  ATTN: 

AHARO-SCT,  Fort  George  0,  Meade,  Maryland  20755 
1  Copoander,  Tactical  Air  Consand  (IDCETSC),  Langley  Air 
Force  Base,  Virginia  233^5 

1  Convnander,  96th  Strategic  Aerospace  Wing,  ATTN:  Cuatodian 
COKSEC  Account  13533.  Pyaoe  Air  Force  Base,  Texas  79607 
1  Commander,  Kllitary  Airlift  Coexaano  (MAOCCC),  Scott  Air 
Force  Base,  Illinois  C2225 
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10  Uatloivil  Coe»jnlccti<nis  £y«te(«,  ATTKt  NC8-00 

Hr*.  CeorjNt  Whtr.ff,  Wsr.htnston,  0*C,  2CiOS 
5  Coernn^er*  CcoiSia  ilcatinnA  Agency.  &outh*«»t  A^l* 

Hi;£;ton,  AW  San  Prhnclseo 

3  CoMTAAnder,  0«f«na»  CooaiunlcAtiona  Acaney.  United  (Cinc’^aa 
Sn«lon  APO  Hew  Yark  0‘i»vn 

30  CocA^nder.  Coraunlcatiof)*  Cerx^uter  .ProjtraukAinii^Cfptej:^  ATTHi 
Coiit  L9j,  Tinker  Air  Force  V.  '.ac/.'Ckl*no|A  73''*5. 

1  Ot*ficer  In  Charge.  Naval  l>iiora  hlectmtilca  Cnylnearing 

Activity.  Tnlrleenth/fleventnenth  Havel  DiatrSeta. 

Dulldlns  13<  Naval  Supply  Oapot.  Seattle.  W^r.hlngton  9B119 

2  Ccraear.idlntc  Officer.  Saoraeento  Ai.'c*y  i>epot.  Am!t  ANXSA- 

ACO-l,  Sf.crfljftdnto,  California  9b5l3 
1  Ccissi(i.r,Mr t  Letfictvif^vA:  Air  Force  Cofveunlcatletta 

^ynclca.  A^fiH  Crlfflt!  AFa,  Nu'V  York  134S0 

1  Chief.  United  Sla!;co  /:rey  R&torin;  ftacAAni)  Inetellatioha 
and  Svjrvicea  /c,‘*n:y>  A'fTW:  C«L:p.;nlcat:G4ui-i  ii*9troniea 
Ulvtelon.  lic-rk  ieU'id  Arfcfsn'il,  IllluOla  6i;:31 
I  Cofrwvinder,  ?i07-2'J  CooKunlcatlona  D«tac>J>sant*  APO  New 
York  09019 

3  Cor*!;3ndl!ir;  Officer.  Pueblo  Arr.y  !.*"pOt,  kVTiit  P.COi06ll- 

W-l,  IVjlldJn*;  Pueblo,  Colorado  hlOOl 

I  CofssM'.cttr,  I56^»tn  Ccrw'onlciitiontt  Croup  (APCS).  KTO 
Son  Franoioco 

1  CcoRnondcr.  Defercae  Contrecte  Servlovo  Adainl  atratlva 

Rc..:icnol<oe  AA-,€l«a«  1J0>9  So  iih  la  Cicnere  la^ultrard. 

ATTiM  Uii]/rtc,  foe  Anfivleai  Oallfomla 
1  Director  Central  Intelllcynce  M*r.cy»  AT'i’H:  CPS/DLS/PV 
(257tilO),  Waalilrigtcn.  D.C.  SOJiOS 
1  Caersonaing  (Vvreral,  Unitcvi  State!*  Aray  Signal  School. 
TKCDlCOfOl  Orartfth.  Telcccvui  rivislui,  I>epartMent  or 
Coroeand  Cceauinloations.  Fort  Morwioutn.  New  Jeraey  07703 
I  CoTAAnding  OnneiaL.  Mra'.iqunrtnre.  Unit-co  Statca  An^ 

Security  Agenoy.  AlTNt  XAr.IO/TH,  Arlington  Hall 
Slotlon.  Arlington.  Virginia  22?.l2 
1  Adnlniatrator.  Derrnee  Docucentatlon  Center.  AlTMt  Mr. 
Kirchnwr.  Crtkoron  Station.  Alexandria.  Virginia  2231A 

1  Comaander.  Air  Force  togietlcs  Concarid,  Al^:  HfSfTA, 

Vrxght-retcvraon  Air  Force  Deae.  Ohio  ^^^33 
10  Oefenae  Lleiaon  Officer,  Office  of  Coeaunioationa. 

Departewnt  of  State.  Maahington.  D.C.  20^20 

2  Ccvnmendlng  Officer.  United  Statee  Amy  Strategic 

Coenunicetlona  Coaeuuid  Signel  Qroup  B.  APO  Sen 
Frencieoo  965&7 

1  CoMMndirig  Officer,  United  Stetee  Army  Strategic  Coeeiunl- 
catlona  ComandoCONUS.  Fort  Detriok,  Ksrylej^  fMility. 
ATTNt  SCC-DM/C,  Frederick,  Maryland  23701 
1  Coanender,  Rom  Air  Developeent  Center  (EKLAP»3).  Qrifflea 
Air  Force  Baue,  Hew  York  13MO 
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1  CoiMandtr*  Par  Kaat  Comnar.ioatlona  Ragion  (PICIC)* 

APO  3an  Franc Ittco  96^25 

3  Cutover  Director^  Headquartera*  United  Statea  Amy 

Regional  Cocvaunicatlona  Group  (V)«  APO  San  Pranclaco, 
9f‘2^3»  ATTH:  HCOIC  HetMorka  Branch 

2  Coemandtr*  Defenao  Connunleationa  Agenoyf  European  Area, 

ArrKi  B613,  APO  York  09131 
1  Couuaandlng  CiTlcer,'  United  Statea  Amy  Berlin  Brlcade, 
Camnunlcatlona^Eiectronlca  Divlalon,  ATTN:  CCC,  APO 
Kow  York  09742 

1  Douglaa  Aircraft  Company,  Aircraft  Division,  3855 
Lakewood  Blvd.  ATTN:  AkACS  Data  Center,  01-235* 

CoJe  D-1,  Lons  Beach,  Cnllfornia  90BOI 
1  The  Boeing  Company  Aarcopaca  Library,  ATTN:  8K-38, 

J.  K,  tiacDonald  217,  P.  0,  Box  3999*  Seattle,  Waahlngton 
93124 

1  Co:T>oaridar,  193?  Cootnunlcatlono  Squadron  (TX),  APO  San 

Franc  laoo  96310 

2  CoTCTQnder,  2005  Ccx^unlcationa  Squadron,  ATTN:  TCOA, 

Af  O  York  05)  06 

3  Lockh^'ri  ricctrc.';ii*a  -o,  Err.lnecrlng  Serricoa,  ATDh 

C,  r^cTibart,  i^'r^turhpfi,  ,V2W  Oerccy  038^50 

1  Ccttmri'.r.l.-ir,  2134th  Cocnmunlcatior.a  Squadron  APO  New  York 

09130 

2  Corar.T.idirs  Oeneral,  tTnlted  Stales  Amy  Strr.teglo  Coann* 

nicbtlone  Ccasicnd,  Earopc,  SCvS-0P3*  AtVili  Kr. 

Then';- ton,  A5*0  Ka:  York  OhO-^G  _ 

2  Chalmin,  Federal  Paoerve  Board,  Code  147  ATTN:  Kra, 

Back,  kaehlngton,  D,C.  20551 

1  Comnnder,  Bloctronlc  Systems  Olvlalon,  Air  Force  Syeteea 

Comnaitd,  ATTH:  ESWT/Kr.  J.  Kltchell,  L,  0,  Banacooi 
Field,  Bedford,  Kassachueotta  0173D 
26  International  JiuolncDB  Kachlneo  Corp.,  Kational  Ftdarel 
r4arketlr.g,  ATTH;  Mr,  C,  R,  Custer,  10401  Pemwood 
llrlya,.B£Lheccla,  Maryland  2OO34 
15  UNIVAC  Corporation,  ATTN:  AUTOOIH  Project  KanaGer, 

2121  Vlaeoneln  Avenue,  N.W.,  Washington,  D.C.  20007 

2  CoKnander,  Defense  Coaaerclal  Coociunlcatlorui  Office, 

ATTH:  D413,  Scott  Air  Force  Base,  Illlnola  62225 
50  Western  Union  Telegraph  Company,  ATPN:  Kr.  R.  M.  Pool, 

AUTODIN  Program  Manager,  2009  N.  l4th  Street,  Arlingt'>n. 
Virginia  22201 

2  Burrnu^e  Ccrpcratlur.,  ATTtfi  Mr.  Robett  DwfMCkftr,  Paoli, 
Pennsylvania  19301 

6  Director,  National  Bureau  of  Standards,  ATTH:  Nr.  Robert 

C.  Raybold,  Rooa  fill6.  Metrology  Building,  Washington, 

D. C.  20234 

20  Administrator,  Defense  Documentation  Center,  ATTW: 

DOC-TCA  Cameron  Station^  Building  #5,  Alexandria, 
Virginia  22314 
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3  Philco  Pord  Corporation,  ATTNt  Hiss  Kargaret  O'riaherty, 
Librarian,  3900  Veloh  Road,  Wtlioe  Orot'e,  Pennaylvania 

19090 

1  Nr.  J.  Z,  Nlllar,  Teleconaunicetlone  llectronloa,  7? 

Blackburn  Place,  Sunalt,  Hntt  Jeraoy  07901 

1  Nr.  D.  A.  Lnughland,  Teletype  Corporation,  Karketing 

Representative,  Oovernment  Projects,  5555  Touhy  Avenue. 
Skokie,  Illinois  60076 

2  Aue.rUaoh  Corporation,  ATTNt  Kiss  Elisabeth  W.  Qillles 

121  North  Broad  Street,  Philadelphia,  Pa.  19107 
1  CoGcander,  Western  Test  Karif^t  (AISC),  Vstidsnborg  Air 
Force  Rase,  California  93^37 
1  Chief,  Calibration  and  Kotrology  Division,  r80?!> 

Inortlal  Ould»*n-e  and  Collbr.-ttlon  Orcup  (AFIiC), 

Kewark  Air  I'orce  Station,  Hawark,  OMo  03055 
1  Chief,  Civilian  Ueffrrnse  I'ran‘'ri,  National  reri''>;r>ol 

Records  C.onter  (Civilian  l‘«ricnr.i*l  RucorOit),  C..t«ral 
Services  /.d,:ilnl3trntion.  111  Wlnt.el'ago  Street.  St, 

Louis,  Kierouri  63119 

1  Auerbach  Corporutlcn,  ATi’rii  Nr,  C,  C,  Morris,  15OI 
Wllum  L'-'/lavard,  Arlln/.ton,  Vlrflni.n 
1  Ccxr.T.inaln^  Officer,  H^-rry  i)lf;fKnd  Litoratorlcs,  AlTJft 
Moshin^'ton,  U.C,  2v>‘»3^9 

5  Conaaander,  Naval  Eientxxtnies  Sjntcr-s  Conr?ond,  Northeast  Divi¬ 
sion,  ricctronics  Idirary,  Code  1201,  Federal  Offiee  Build¬ 
ing,  3i*<i  Avenue  snd  29th  Stt-eot,  t  x>t>ki3m,  H.  Y,  13232 

1  Officer  In  Cltnrne,  Ilnval  SMp  JiTtir’erlns  Cantor  liorfolk 
Division  {Code  biAlS),  i:av«l  Stution,  Norfolk,  Vtrslnls 

23511 

2  -Srlsntiflo  Data  8yst«B«,  Z351'  Hosearch  Boulevard,  ATTIft 

Mr.  Nichaal  Winkler,  Rockville,  Maryland  20650 
1  Collins  Pndio  CorporKtlsn,  Mr.  R.  0.  Sounds, 

Nall  Station  ki6-l43,  Dallas,  Ts;;ss 
1  Electronic  Miterlsl  Officer,  Bw  40,  Naval  Consunlcatlona 

Station,  FPO  M-'V  rork  095^<»  "  . 

1  Cosnutndsr,  Deteehvent  9*  Eleotronlot  Systea  Division 
Europer  (F^^OHCAr.  Vilk),  A?Q  New  York  09633 
100  Conoandor,  2049th  Cocvnunlcations  Group,  McClellan  Air  Force 
Base,  Callfomls  95652 

120  Coomander,  20>(5th  Coassunleations  Group,  Andrews  Air  Fore* 
Base,  Maryland  20331 

lie  Conmandar,  2193rd  Comunl  cat  lone  Squadron,  Norton  Air 
Force  Base,  Callfomls  92*09 

100  CoMT.inder,  ?104ih  CoMunlcatioiis  Squadron,  Oentile  Air 
Pores  Station,  Ohio  45401 

110  CoBvnandlng  Officer,  Naval  CoDaunientlon  Unit,  Hancock 
Field,  Syracuse,  New  York  13225 
140  Cenmander,  1964th  Comunications  Squadron,  Tinker  Air 
Force  Base,  oklahoca  73145 
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Change  2 

Copies 

100  Conunandlng  Officer,  Naval  Comrok.nloation  Unit.  Marine 
Ccrpn  Supply  Center,  Albany,  Georgia  31701 
105  Conunandlng  Officer,  United  States  Army  Strategic 

Communications  Facility,  Fort  Dctrlck,  Maryland  21701 
60  Commanding  Officer,  Naval  Communications  Station, 
Honolulu,  FPO  San  Francisco  96613 
35  Commander,  1961st  Communlcatlona  Group,  APO  San 
Francisco  96274 

50  Conunander,  1998th  Communications  Squadron,  APO  San 
Francisco  §6288 

50  Commander,  2130th  Communications  Squadron,  APO  New  York 

09378 

110  Conuiiandlng  Officer,  United  States  Army  Strategic 

Communications  Facility,  Plrmaeena,  APO  New  York  O9169 
50  Commander,  1935th  Communications  Squadron,  APO  Seattle 

98728 

40  Commanding  Officer,  United  States  Army  Strategic 
Communications  Facility,  Okinawa,  APO  San 
Francisco  9633I 

50  Conunandlng  Officer,  United  States  Army  Strategic 

Comnumlcatlons  Facility,  Legh;>rn,  APO  New  York  O9OI9 
30  Commanding  Officer,  United  States  Naval  Communications 
Station,  FPO  San  Franclscc  ^<”^>30 
60  Commanding  Officer,  United  States  Army  Strategic 

Conuuunicationa  Facility,  Phu  Lam,  APO  San  Francisco 
96243 

65  Commander,  1967th  Communlcatlona  Squadron,  APO  San 
Francisco  §6267 

20  Commander,  Air  Force  Communlcatlona  Service,  ATTN: 

DOHO,  Rlcharda  Qebaur  Air  Force  Base,  Missouri  64030 
35  Commanding  General,  Uhltod  States  Army  Coromunlcatlors- 
Electronlcs  Engineering  Installation  Agency,  ATTN: 
SCCC-TED-TSTF,  Port  Huachuca,  Arizona  65613 
2  University  Computing  Company,  Technical  Support  Branch, 
11480  Sunset  Hills  Road,  Reston,  Virginia  22070 
2  Control  Data  Corporation,  ATTN;  Mr.  J.  Berard,  5272 
River  Road,  Bethesda,  Maryland  20016 
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19S6  On ninicationa  Squadron  (AFC8)>  APO 
San  Franelaeo  96325 

OoaMDdar,  lleetronlc  Syateai  Divlalon,  ATTHt 
OCD,  L.  0.  Hanseoa  Field,  Bedford,  Nasaaehuaette 
01730 

Air  Force  Representative  Office,  XP^ra.  Veber/PDO, 
Lockheed  Missiles  A  Space  Co.,  P.  0.  Box  30^* 

Sunnyvale,  Californir  9^088  _ 

Coananding  Officer,  7th  Signal  Brigade,  ATTMt 
ASOTSC-ODS,  AFO  New  York  09028 
Oocstander,  Southern  Comunications  Area  (APCS), 

ATTN:  EIECS,  Oklahoma  City  AF8,  Oklahoma  City, 
Oklahoma  73W5 

Ooamander,  European  Goaisunications  Area  (AFCS), 
kTTHi  EIE,  APO  New  York  09633 
Coamandlng  General,  U.  S.  Aray  Coamunieations- 
Slectronics  Engineering  Installation  Agency. 

ATTN:  TAO-USD>SSP,  Fort  Huachuca,  Aritona  65613 
Ooamander,  2046  Communications  Group,  Wright- 
Pat  terson  APB,  Ohio. 45433 
Ooemander,  Air  Force  Communications  Service, 

ATTN:  DCS  EAl  (EIIS),  Richards-Oebaur  APB, 

Missouri  64030 

Deputy  Chief  of  Staff  for  Intelligence,  Headquarters 
U.  S.  Aray,  Pacific,  ATlNt  OPIH-«P,  APO 
San  Francisco  96338 

Ooamander,  1986th  Cuamunleatlons  Squadron,  APO 
Mew  York  09286 

Ooamander,  Southern  Oonauhleatlons  Area,  Oklahoaa  City 
APS,  Oklahoaa  City,  Oklahoma  731^3 
Ooemander;  Northern  Ooamunications  Area,  Orlffiss  APB, 
New  York  13^ 

Honeywell  Information  Systems  Inc.,  ATTHt 
Nr.  K.  C.  Houston,  Ooamunications  Software  Manager, 
Data  Systems  Operation,  I6II  North  Kent  Street, 
Arlington,  Yirginia  22209 
Ooamander,  436th  Ooabat  Support  Group,  ATTHt  436 
OOMI  Sq/DO,  Beale  APB,  California  93903 
Ooamander,  2134-4  Conmunlcations  Detachment,  ATTHt 
DA,  APO  Hew  York  09012 
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b.  Node  II.  A  duplex  asynchronous  operation  allowing 
simultaneous  two-way  operation  without  automatic  error  and 
chumel  controls.  Mode  II  AUTODIN  terminal  connectivity  to 

.  ASC'8l).s  dlsppuraged .  Subscribers  requesting  Node  'll  service 
must  have  previously  obtained  validation  for  peraahe'ht 
connection  to  AUTODIN  by  either  Mode  I  or  Mode  V  access. 
Requests  for  Mode  II  service  or  tests  will  be  evaluated  by 
DCA  on  a  case-by-case  basis.  The  acceptable  number  of 
Mode  II  subscribers  will  vary  for  each  AUTODIN  ASC  depending 
upon  the  existing  subscriber  configuration.  This  will  be 
a  major  consideration  In  any  decision  affecting  requests  for 
Node  II  service  to  meet  unusual  and  emergency  needs. 

c.  Mode  III.  A  duplex  synchronous  operation  with  auto¬ 
matic  error  and  channel  controls  utilizing  one-way  message 
transmission  with  the  return  direction  used  exclusively 

for  error  control  and  channel  coordination  responses.  The 
Mode  III  channel  Is  reversible  on  a  message  basis.  Control 
characters  are  used  In  the  same  manner  as  for  Node  I. 

d.  Mode  IV.  A  unidirectional  asynchronous  operation 
(send  only  or  receive  only)  without  automatic  error  control, 
^e  Node  IV  channel  Is  not  reversible  on  a  message  basis. 

e.  Mode  V.  A  duplex  asynchronous  operation  allowing 
Independent  and  simultaneous  two-way  transmission.  Control 
characters  are  used  to  acknowledge  receipt  of  Mssages^ 
perform  limited  channel  coordination,  and  display  limited 
Information  to  the  operator. 
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CHAPTER  3.  ‘  CHANVEL  COORDINATIOH  CONTROL  CHARACTER 
D^MNITldNS-SYNCHRONOUS  OPERATION 
■  > 

1.  Introduction.  Control  characters  art  transalttad  wlth^ 
avtn  parity.  five  subsets  of  control  characters  are- 
defined  In  paragraphs  2  through  6. 

2.  Coiiwunl cation  Frawlno _Characters .  CoMunlcatlon  freeing 
characters  are  a  subset  of  control  characters  whose  positional 
and  coding  significance 'serve  to  delineate  the  beginning  and 
end  of  each  serial  block  of  data  which  comprise  the  trans¬ 
mission  of  a  message.  Two  of  these  characters  precede  the 
block  and  two  succeed  the  block.  A  block  consists  of  80  text 
characters  together  with  the  associated  framing  characters 
for  a  total  of  84  characters. 

a.  Start  of  Heading  -  SOH.  SOH  Is  the  first  framing 
character  of  the  first  block  of  a  message.  SOH  Is  an  even 
parity  character.  It  Is  always  followed  by  the  select 
character.  This  sequence  will  not  be  split  by  any  other 
character. 

Select  -  SEL.  The  select  character  Is  the  second 
framing  character  of  the  first  block  of  a  message.  It  Is  an 
alphabetic  character  with  even  parity.  At  the  transmitting 
subscriber  terminal  the  select  character  Is  determined  by 
the  Language  Media  Format  (LMF)  Indicator  or  on  the  basis 
of  switch  settings.  Select  characters  that  may  be  used  at 
the  transmitting  subscriber  terminal  are  A,  8,  C,  0,  E.  0, 

K,  M,  P,  6,  and  H.  The  receiving  subscriber  terminal  will 
process  messages  and  route  them  to  the  output  device 
associated  with  the  select  character  with  the  exception  of 
a  narrative  message  containing  either  S  or  F  select  character. 
The  S  or  F  select  characters  will  be  routed  to  the  specified 
output  device  dependent  upon  subscriber  terminal  configuration. 
The  ASC  program  uses  the  LHF  to  determine  whether  to  perform 
message  exchange  and  may  change  the  select  character  to 
correspond  to  the  required  output  format. Select  characters 
that  may  be  used  by  the  ASC  are  A,  8,  C«  D»  E,  F>  N,  P,  $• 
and  H.  / 
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(1)  The  select  characters  will  be  as  follows: 


Select 
Charac ters 


icters  Identification 

I  Teletypewriter  format  and  code. 

I  Identifies  the  source  transmission  tape 

as  being  7  track  tape. 

Identifies  the  source  transmission  tape 
as  being  9  track  tape. 

I  Card  format. 

Data  format  magnetic  tape  terminal. 

Switch  card  flash  or  higher  precedence 
messages  identification.  Activate 
operator  alarm. 

Identifies  the  block  transmitted  in 
response  to  INQ. 

ASCII  paper  tape. 

Circuit  switching  unit.  Select  NSU 
CONUS  AUTODIM. 

* 

Circuit  switching  unit.  Select  CSU 
CONUS  AUTODIN.  ' 

Vi  '  - 

Reserved  for, future  use. 

Reserved  for j future  use. 

Switch  paper  tape  fiaah  or 
.  dei[Me*~ ppmeiaifme  identif ioatipn--Ad tivmte 
operator  alarm. 

''V,  s'" 

The  AUTODIN  program  will  permit  continued  use  of  Select 
Character  E  until  July  1972  when  existing  magnetic  tape 
terminals  will  have  been  modified  to  conform  to  the  new 
procedures  defined  in  Chapter  ip. 


(  ^ 
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(2)  AUTODIN  handling  of  select  characters  will  be  as 
follows:  ^ 

(a)  Select  Characters  A,  C,  D,  E  and  H  are 
used  by  the  receiving  terminal  to  route  messages  to  the  output 
device  associated  with  the  Select  Character.  Select  Characters 
J  and  K  are  used  In  circuit  switching  (CSU)  applications. 

#  (b)  Select  Character  F  will  be  inserted  by  the 
ASC  as  the  second  framing  character  of  the  first  block  of  each 
card  message  delivered  to  a  Mode  I  ASCII  channel  If  the  header 
of  the  message  Indicates  flash  or  higher  precedence.  It  will 
not  be  Inserted  b/  any  subscriber  terminal. 

#  (c)  Self'ct  Character  S  will  be  Inserted  by  the 
ASC  as  the  second  framing  character  of  the  first  block  of  each 
paper  tape  message  delivered  to  a  Mode  I  ASCII  channel  If  the 
header  of  the  message  Indicates  flash  or  higher  precedence. 
SEL-S  will  not  be  generated  by  any  terminal. 


(d)  The  ASC  will  verify  that  the  select  character 
as  received  from  a  Node  I  ASCII  channel  Is  an  even  parity 
character,  check  the  select  character,  ascertain  that  it  Is 
one  of  a  set  of  assigned  select  characters  aihd  reject  the 
message  If  the  check  falls.  The  ASC  will  transmit  the 
appropriate  select  character  to  the  Mode  I  ASCII  terminal. 


(e)  Select  Character  0  Is  not  defined  for  use  In 
the  leased  ASC's.  Select  Characters  H  ahd'P  art  rasarved  for 
future  use.  ’ 


(3)  The  IMF  Indicator  Is  placed  In  the  second  and 
third  position  of  the  JANAP  126  message  header.  The  first 
character  of  the  IMF  denotes  the  format  of  the  messages  as 
originated:  the  second  character  denotes  the  preferred  output 
format.  IMF's  will, be  as  ppeolfli^^h 128. . 
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(4)  The  LMF  codes  authorized  for  use  In  AUTODIN  are 
listed  below.  These  codes  can  only  be  paired  as  prescribed  In 
JANAP  128. 


UfF 

Source  Media 

Fbrmat 

A 

Paper  Tape -( teletype¬ 
writer  ASCII) 

t 

A 

Any  ASCII  Teletypewriter 
message  which  Is  not  off¬ 
line  encrypted. 

B 

\ 

Magnetic  Tape«  con¬ 
taining  one  or  no re 
structured  binary  stream 
messages  with  variable 
length  records. 

Binary  text  structured 
message  with  the  header, 
text,  and  EOT  records 
for  each  message  on  the 
tape. 

C 

EAM  cards  or  magnetic 
tape . 

Fixed  record  length  of  80 
characters. 

D 

Magnetic  tape  con¬ 
taining  one  or  more 
structured  messages  in 
the  local  or  native  char¬ 
acter  coding  scheme  with 
variable  length  records. 

Structured  messages  are 
recorder]  In  a  local  or 
native  character  coding 
scheme  In  variable  length 
records  with  the  header, 
text,,  jiund  BOT  reooi^B  “for 
each  message  on  the  i;ape. 

F 

Paper  tape  from  Mode  II 
and  Mode  V  relays 
(ITA  #2) 

Format  automatically 
generated  In . header, 
position  2,  by.  ASC.  For 
ASC  use  only. 

0 

Paper  tape  (five  level 

ITA  #2) 

Indicates  message  was 
prepared  In  modified 

AGP  127  format. 

Nbnstructured  message 
formatted  without  the 
header  and  EOT  records 
on  the  tape. 

I 

.t\  ■ 

Magnetic  tape  con¬ 
taining  only  one  non-.  , 
structured  binary  stream 
message  with  variable 
length  records. 

30 
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mrce  Media 


Paper  tape,  ITA  #2, 
Pormatt  cony«r4ted  ,ACP 

'127  to  JAIOW.5.28 

•  • 

Paper  tape  (Teletype- 
writer  ITA  #2). 

Magnetic  tape  or 
punched  card. 


Paper  tape  (teletype¬ 
writer  ITA  #2). 


Pomat 

For  v\8e  only  at  Node  I 
subscriber  terminals  per¬ 
forming  format  automatic 
conversion. 

Off-line  encrypted  text. 


Single  80  character  record 
which  Is  a  coBq>lete  date 
message  Including  header 
and  BOTS. 

Any  ITA  #2  Teletypewriter 
message  which  Is  not  off¬ 
line  encrypted. 


■  '--Ai'.  V 
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c.  Start  of  Text  -  STX«  STX  is  the  first  framing  character 
of  all  blocks  except  for  the  first  block  of  a  message.  STX  la  an 
even  parity  character. 

d.  Delete  -  DEL.  At  a  Mode  I  ASCII  subscriber  terminal 
will  be  placed  in  the  second  framing  character  position  of  all 
blocks »  with  the  exception  of  the  first  block  of  a  message.  This 
character  will  have  even  parity.  On  input  from  a  tributary,  the 
ASC  will  change  this  character  to  the  proper  security  character. 

e.  AUTODIN  Security  -  f Switch  Action).  On  input  from  a 
tributary,  the  ASC  will  add  the  security  character  in  the  second 
framing  character  position  of  all  blocks  with  the  exception  of 
the  first  bl.ock  of  the  message.  On  input  from  a  trunk,  the  ASC 
will  validate  'the  security  character  in  the  header  against  the 
security  character  of  the  second  and  all  succeeding  blocks.  This 
character  will  be  the  same  character  as  the  security  classification 
Indicator  in  the  message  header. 

(1)  The  security  classification  indicators  are: 

(a)  A  for  SFXCAT. 

(b)  T  for  Top  Secret. 

(c)  S  for  Secret. 

(d)  C  for  Confidential. 

(e)  R  for  Restricted  (Mot  authorized  for  intra-USA 
use). 

(f)  E  for  IFTO  for  transmission  only). 

(g)  U  for  Uhclassified. 

(h)  N  reserved  for  special  use.  ^  3 

(2)  ^e  will  process  R  and  C  as  COMFIOIIITZAL.  ,  ( 

(3)  At  the  ASC,  the  security  characters  in  the  header 
format  are  checked  to  assure  that  the  security  classification 
of  the  message  does  not  exceed  the/ authorised  security  level 

of  the  circuit;  The  security vproslgn  wlileli  was  added  ^to  the  sec¬ 
ond  and  all  succeeding  blocks  of  a  message  will  be  checked  before 
the  blocks  are  transmitted  O  ''  ./'.-r 
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(4)  If  a  mlamatch  occurs  as  the  message  Is  being  trims- 
mltted,  tranealSAlon  will  be  halted  and  panqsMd'  (CiW  sahtT  ahtf . 
the  message  for  the  destination  removed  froia'€he"8y8'teB.  'An 
appropriate  ASC  supervisory  printout  will  be  Issued  advising 
of  such  action; 

(3)  An  incoming  message  from  a  tributary  containing  a 
higher  security  classification  than  the  security  classification 
of  the  Incoming  line  will  be  rejected  (RM  sent)  by  the  ASC. 

The  ASC  will  automatically  send  a  service  message  to  the  tribu¬ 
tary  and  to  the  traffic  •  service  section  of  the  Al^. 

(6)  On  output  to  a  tributary^  the  ASC  will  replace  the 
security  character  In  the  second  framing  character  position  of 
the  second  and  all  succeeding  blocks  with  the  even  psrlty  DEL 
character.  On  output  to  a  trunk,  the  ASC  will  not  replace  the 
security  character. 

f.  End  of  Transmission  Block  -  ETB.  ETB  Is  the  third  framing 

charadter  of  all  blocks  except  the  last  block.  It  Is  an  even 
parity  character.  ETB  always  appears  In  the  83rd  character  posi¬ 
tion  of  a  block  or  following  EM  In  those  msbaagss’ where  short' ' 
bl'ook's  are  permitted.  .  .  - . 

g.  End  of  Text  -  ETX.  ETX  Is  the  third  framing  character 
of  the  last  block  of  a  message.  ETX  is  an  even  parity  character 
and  always  appears  In  the  83rd  character  position  of  tha  last 
block  of  a  message  or  following  EM  In  those  messages  where  short 
blocks  are  permitted. 

h.  Block  Parity  -  BP.  BP  is  the  last  framing  character  of 

every  block  In  the  message.  BP  always  follows  ETB  or  ETX  and  no 
other  character  may  be  Inserted  between  these  characters.  BP 
may  be  either  odd  or  even  parity  because.  It  Is  formed  by  the 
binary  addition  without  carry  of  each  of  the  bits  In  each  row 
of  a  block  starting  with  the  second  fraialng  character.  Including 
all  text  characters,  the  EM  and  NC  characters  If  used,  and  ETX 
or  ETB.  Receive  control  characters  are  not  Included  In  the 
block  parity  summation.  The  synchronous  receiving  terminal  will 
count  the  one  bits  of  each  received  character  starting  with  the 
second  character  pf  each  block.-  When  ETX  or  ETB. is  detected, 
the  next,  character  will  be  compared  bit  for  bit  with  the^.. 
receiver  generated  character.  The  two  characters  must  bs  ' 
idsntical.  'If  they  are  not,  the  block  is  considered  to  be  ” 
iii^erTOr*  *'•  ^  -  «  ■*  '  .  y  - 
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•  •  H  •  « 

«  ^  M  fl  0  At 

•  8  4  «4  « 

■  m  K  e  ^ 


M  9  U  U  MH 
»*  AS  ^ass 

am  us  A.a  s  s  s  a  «« 
OM  •MM UMM A  a 
It  w  4<  »4WAaa*4 

sa»4  HM  »»MM  m 
a«ie*  w  aa 
oaS  ^abSHtH  a 

«4as»»ossA.,  asa 

watMMo  «Hak*ajiia 
aa  ^  a  vioaNu 
w  a  A  u  A«a  a 
a  MAS  AH  A  a  a;  w 
SHU  wiaAa*s* 

H  Aa-"  w  atHi 

w  a  ■  H  A  a  m  am  a 
ana  xasu^aHSH 
a  »1A|J,SSW  H  M 
H  «  a  ^  H  HAM  a  At  a 
«aaA<  MAAisaa  a 
HHH  aa||HawASAe 

oaAHaMsSs  aa”a* 
SSMiHA  HAH^H 
SAanas  aAwaoa 
aiAaassaoaHSus 

H  a  a  sAaHuH  a  a^i^  a 


H  AA  H 

a 

a 

A 

M  a  a  u  H  A 

a 

a  at  a  a  AA  a 

a 

ana  AA  M  a 

A 

a  A  a  a  u 

a  • 

AW 

a  A  A  H  e 

a  a 

H  a  A  a 

a  a 

a  a  u  a  •  a 

a  a 

a  A  •  A  A  M  a 

a  a 

a  U  AA  M 

■  A 

a  a  a  i  a 
a  A  a  a  *0  a 

a  A 

saw  «^M 

A  M 

H  a  a  A  A  a 

W  H 

M  a AM  A  a  a 

as  H  as 

a  A 

AA  a  A  a  a  H 

H  A 

a  M  A  a  H  a 

A 

SHU  a  a 

a 

a  A 

AA  A  N  H 

a 

H  H 

a  w  A  A  a  a 

a 

W  a  A  H  A  AS 

u 

H 

a  H  A  a  a 

a 

A 

a  H  A  3  a 

a 

a  A 

H  A  a^H  a 

a 

a 

A  a  a  w  A 

A 

a  w 

u 

a  a 

a  a  a  A  a  a  a 

H  a 

a  a AH  a  ana 

a 

W  H 

a  a  A  i  a  a  a 

u 

A 

a 

a  H 

A 

A  a 

A 

H  a 

u 

«  a 
a  a 

H  A  a 
AA  a 
a  a  AAM 

a  a  a^ 

H  H  U  M 

W  W  H  A 


a  AA  a  e 

O  M  M  W 


Aa  A 

a  a  A 

H  A  O 
AA  W 

a  a 
asa 

H  H  a 

AM  A 

H  a  a 

a  a  a 

O  A  A 


a 

u  a  A 

a  a  o 

A  HA 
A  A'^ 


AS  O 


3^ 


§v 
a  > 

O  rH 

Vi  O 
3  > 
P  O  C 
|X«  BO  H 


"s  FT  and  GG  the  OSRl,  OSSN^  and  TOF  fields  are  constructed  as  defined  above; 
information  for  these  fields  is  not  taken  from  format  line  3'of  the  message 
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M 

O 

U  M 

B 

B 

fl 

<  N 

M 

■ 

U  1 

M 

M 

B 

^  M  M  B 

■ 

U 

B 

OX  M  M 

M 

M 

U 

9 

B 

B  B  M 

M 

M 

u 

(MX  B  B 

B 

9 

B 

r-l  M  O  M 

N 

O 

M  B 

B 

O 

U 

M 

M 

UU  M  B 

B 

B  • 

•* 

<U  B  B 

B 

B  U 

M 

O 

B 

M 

B 

C  M  a  B 

B 

B  X 

M 

■HO  M 

■ 

U 

B 

B 

B  M 

B 

T3  H  M  B 

B 

M  B 

B 

(u  a  ■ 

X 

M 

M  U 

4J  mm 

B  M 

MO 

C  X 

•HiJ  •  c 
bOw  «j  M 
•H  «  I  • 

^  •  X  o 

0  4  O  cn 

■  ■Ml 

(0  »« 

(u  e  u  M 

t]0«M  ^M 

<0  ■  <  • 
fn-m-o  m 
mm  mo 
^  M  ■  X  ^ 
S4M  ■  «•  M 

H  «■  • 
O  O  S  ■  O 
<iH  ■  n  ■  ■• 
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TABLE  8-2,  MODE  I  ASCII  TRIBUTARY  LINE  FORMAT  IWF 
"C",  "R",  "Q”,  "T”,  AND  "A"  MESSAGES 


a)  First  Block 

Framing 

Control 


Framing 

Control 


Two  Characters 

80  Characters 

wmmm 

SOH 

"SEL" 

See  chapter 
3 

Format  per 

JANAP  128 

ETB 

BP 

b)  Intermediate  Blocks 


Two  Characters 

80  Characters 

Two  Characters 

STX 

del 

Format  per 
JAN^P  128 

ETB 

BP 

c)  Last  Block 


Two  Characters 

so  Characters 

Two  Characters 

STX 

m 

Format  per 

JANAP  128 

ETX 

BP 

TABLE  8-3.  MODE  I  ASCII  TRIBUTARY  LINE 
FORMAT  IHF  "S”  MESSAGES 


Framing  Framing 

Control  Data  Group  Control 


Two  Characters 


80  Characters 


Format  per 
JANAP  128 


Two  Characters 
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SOH 


ETX 


BP 
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1  Users  of  this  expanded  character  set  are  cautioned  that 
not  all  AUTODIN  terminals  can  accommodate  all  of  the 
104  characters.  It  is  the  user's  responsibility  to 
Insure  that  loss  of  character  integrity  is  not  incurred 
by  attempting  to  use  those  additional  characters  of  this 
table  not  contained  in  Table  14-2  in  messages  addressed 
to  AUTODIN  terminals  not  capable  of  accommodating  the 
expanded  character  set. 
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^  Nonprinting  characters. 
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STANDARDS 

DCS  AUTODIN  Interface 
and  Control  Criteria 

1.  DCA  Circular  370-D175-1  Is  changed  as  follows: 

a.  Page  xlv,  list  of  tables.  Insert  hew  entries  As  rcilows: 


"Table  Page 


8-9  Mode  I  ASCII  Tributary  to  ASC  Line  PbraAt 

LMF  "0"  Messages  .  9**9 

8-10  Mode  I  ASCII  ASC  to  Tributary  Format 

Uff  "0"  Messages .  8-10" 


b.  Page  3-llj  paragraph  5a,  line  9.  Delete  the  words  "and 
II"  and  substitute  "II,  and  OG". 

c.  Pa^e  7-9,  paragraph  3d*  Delete  the  first  four  sentences 
and  substitute:  "The  disconnect  sequence  can  be  Initiated  either 
msuiually  or  automatically  by  either  the  calling  or  the  called 
terminal.  At  the  calling  terminal,  the  dlsconheot  signal  Is  hot 
automatically  Initiated  until  after  ac&iowTedgment  has  been 
received  for  the  ETX  (End  of  Test)  block." 


Approved  for  public  release; 
distribution  unlimited 


OPR:  450 

DISTRIBUTION:  A,  K,  L;  Special 
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d.  Remove  the  superseded  pages  and  Insert  the  enclosed 
new  pages  as  Indicated  below: 

INSERT  PAGES 


8-9,  8-10 

The  changed  portions  are  Indicated  by  number  signs  (#)  in 
the  left  margin  of  the  new  pages. 

2.  When  the  above  action  h«s  been  completed,  this  change  may 
be  filed  with  the  basic  publication. 

FOR  THE  DIRECTOR: 


REMOVE  PAGES 


7- 1,  7-2 

8- 1,  8-2 


Chief,  Adminis  _ 
1  Enclosure  a/s 


Division 


LAWRENCE  LAYMAN 
Captain,  USN 
Ctiief  of  Staff 


OFFICIAL: 
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Copla* 
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13 

k 

1 

1 
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50 

2 

35 

7 

5 
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Coeounder,  Nstional  Coanunications  SysteB^/t)ef«nse 
Coanu>;lr  Atlona  A^^ney  Operations  Center,  Washington, 
D.  C.  20305 

Co— ander.  Defense  Conaunieations  Engineering  Office, 
Oerey  Engineering  Building,  i860  W&Ahle  Avenue, 
Reston,  Va.  22070 

Coosaandi^  General,  United  States  Anay  Strategic 
Cosamnications  CoRsaancl,  ATIH:  Technical  Reference 
Center,  Port  Buachuca,  Arizona  85613 
Cooaanding  Officer,  United  States  Arcty  Strategic 
COQDunicationB  CoBoand  -  Pacific,  APO  San 
Praneiaco  96557 

Ccasuindlng  Officer,  United  States  Army  Strategic 
Connunicationa  Conoand  Facility,  APO  San 
Pranclsco  962^*8 

Comaander,  Electronic  SyateRs  Divialon,  Air  Force 
Syctotts  ComamA,  ATTH;  ESTlV^r,  KiglnbothaBi/4^01, 
ii.  Q.  Kanscoa  irield,  Bedford,  Kassae^u’sotte 

01731 

CoBmandlng  Officer,  United  States  Anay  Joint  Support 
Ccenand,.  VPJSft  SCCJ-OS,  Pert  Ritchie,  Maryland 
21719 

Coeucanding  General,  United  States  Amy  Electronics 
Coeanand,  CoBwunlcatlons/Autoaatic  Data  Proeeesing 
Laboratory,  ATTIV:  ChainHun,  Military  CosBaunications 
Systeas  Technical  Standards  Cooeittse,  Fort  Monaouth, 

Rew  Jersey  077Q3  _ 

Cooatkander,  Electronic  Systeas  Divleion,  AITN:  BQ 
BSD  (DCD),  L.-O.  Eenecoa  Field,  Bedford, 

Naasachusetts  01730 

Coosnandlng  Officer,  Pacific  Missile  Range,  Poet 
Office  BOX  25>  Point  IA\gu,  California  9304l 
Adainistrator,  General  Services  Adainis  tret  ion, 

Rooa  4024  (TCSR),  ATTH:  Mr.  T.  C.  Lehning, 

16th  a  F  Streets,  Washington,  D.C.  20405 
CoBBMndant  of  the  Narine  Corps,  Headquarters,  Marine 
Corps,  Washington,  D.C.  20380 
Conauuider,  Defense  Coenunicationa  Agency,  Alaskan 
Region,  APO  Seattle  96742 
CoBnander,  Defense  CceBunications  Agency,  Western 
Hesdsphere  Area,  Building  6286,  Port  Carson, 

Colorado  80913 

Coosuuider,  Defense  Coesaunlcations  Agency,  European 
Area,  AFO  Hew  Toxic  0913I 
Coeaander,  Defease  Coasninicatione  Agency,  Pacific 
Area,  FPO  San  Paaociaco  96515 


t> 


DCAC  370-D1V5-1 
Change  3 


Copies 


Addreea 


3  CoMsaoder*  Defense  CMauunicatlone  Agency,  Far  Saat 

Region,  AFO  San  Francisco  9^323 
3  Chief,  Defenso  Coemunicatlons  Agency,  Northern 

Anerica  Field  Office,  Box  1314,  station  B, 

Ottaira  1,  Ontario,  Canada  00100 
1  Ccawending  Qeneral,  United  States  Continental  Amy 

Cooaand,  Fort  Monroo,  Virginia  23331 
.3  Coosandlng  Officer,  United  States  Amy  Strategic 

Coanninl cations  Conmand  Facility  D,  ATTNt  Methods 
9t  Results,  APO  San  Francisco  9o337 
1  Conaanding  Oeneral,  United  States  Amy  strategic 

CcsEaunieationo  Coamiand,  Coemunicatlons  fingineerlng 
I  Deparltaent,  Fort  Uuachuca,  Ariiona  85613 

3  Cosaaanding  Officer,  united  States  Array  CoeMunications 

Electronics  Engineering  and  Installation  Agency, 
Veetem  Hettisphere  (Provisional),  Paellltiea 
Exucinoerlng  Division,  Hoffman  Daildlng,  2461 
Eisenhower  Avenue,  Alexandria,  Virginia  22314 
1  Comsanoing  Officer,  Facility  Control,  Kaval 

Communications  Station,  TTO  Now  York  09525 

1  Prooldent,  Data  System  Analyslo,  ATTNt  Kino  Neetor, 

Cooper  Pfirlcvay  LMllOlng,  Pennnaxikenl  H.  7  O8IO9 

2  President,  Klelnsohnldt  DlvlsiciD  of  SCK  Corporation 

ATTN:  Mr,  R.  StriEding,  Suite  4o6,  l6l2  ’’K"  Street 
Northwest,  Vashingtou  D.C.  20006 

3  CoasBuidlng  Qonoral,  United  States  Amy  Electronics 

Command,  ATTN;  AKSEL-RD>MAT,  Pt.  Monmouth,  New 
Jersey  07703 

1  Coenander,  Defense  Qeneral  Supply  Center,  ATTN: 

DQSC^DC  (Nr.  T.  N.  Kyers),  Rldssond,  Virginia 
23219 

1  Coonander,  Defense  Construction  Supply  Center.  ATTN: 

DCSC-IS/C  (Mr.  C.  Thome),  Columbus,  Ohio  43213 

1  Coonander,  Defense  Depot  Ogden,  ATTN:  DDOU-M 

(Kr.  N.  L.  Oibaon),  Odgen,  Utah  B4401 

2  CoansnCsr,  Strategic  Air  Ooanand,  ATTN:  DOCEO,  Offutt 

Air  Force  Base,  Nebraska  66113 

2  Cnwimandar,  Strategic  Air  Cowsand,  ATTN:  Major 

Delbert  E.  Seyboldt,  Office  of  the  Asslataot  for 
SAC  CoBoninications  Systems,  Directorate  of  Comm- 
Elect  DCS/9,  Offutt  Air  Forco  Base,  Nebraska  66113 
^  COBoandlng  Qeneral,  united  States  Amy  Signal  Center  It 

School,  ATTN:  SlGDST-4  AUTODIN  Branch,  Fort  Monmouth 
New  Jersey  07703 

3  Commanding  Officer,  Tobyhanna  Army  Depot,  ATTN:  Publi¬ 

cations  Branch,  Tobyhanna,  Pennsylvania  18466 
1  Commanding  Officer,  United  States  Anay  Strategic 

Communications  Coomiand,  Signal  Qrcup  -  Taiwan, 

ATTN:  P&O  Division,  AFO  San  Prsnciseo  9^3 


- Tj 
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Co— ■nrt.lfm  Offie«r«  united  8t*te»  Kavel  Ship  Paclllty» 
(Code  1100) »  Box  &•  FPO  San  Prenclaco  9^62  - 
Ccn:te&)dert  Uaval  Ship  Hnelneering  Center,  OepartKiant 
of  the  navy,  AnK:  Mr.  Earl  Martin  (Code  olTlBOB), 
Vaahington,  O.C.  2036O 

CoBoander,  Detachaent  1&,  Air  Force  Co— unieationa 
Service,  Orifflee  Air  Force  Base,  Kev  York  13440 
COBBiander,  Oklahoxa  City  Air  Materiel  Area,  ATTK: 
OCNEOP/Technlcal  Library,  Tinker  Air  Force  Base, 
Oklahoma  73145 

Conaanding  General,  111  Narine  Amphibious  Force, 
Military  Assistance  Command,  FPO  San  Francisco 

96602 

CcoBaandlas  General,  Autonatlo  Data  Field  System  Command 
ATTNt  CS-3  Dlr/Capt  Contoo,  Ft  Bclvoir,  Va.  22060 
Connonder  in  Chief,  United  States  Pacific  Fleet, 

ATTK:  Staff  Code  525.  FPO  San  Francisco  96610 
Cone, -nder,:. 2104th  Comciunloations  Squadron,  ATIV*  TCA 
(Toch  Control),  Gentile  Air  Force  Station,  Ohio 

45401 

CoTjtrander,  Befeneo  Ceroiunicatlona  Aftcncy,  Vietnam 
RcRlcn,  ATTK:  V500  and  V520,  AI'O  San  Pranclcco 

96307 

CoRAonder,  TVenty-Socond  Air  Force  (220CH),  Travis 
Air  Force  Base,  California  94535 
Conaander,  Defense  Coiamunications  Agency,  Eurepean 
Area,  ATTN:  Capt.  Keeseo,  APO  K«f  York  OOI31 
Coefiandc.r,  El'ectronlc  Syatenui  Divteion  (ESTI),  Air 
Fcrce  Syoteaa  Cosesand,  united  States  Air  Force, 

L.  G.  ilanscom  Field,  Bedford,  Nassachuoetts  01731 
Conoanding  Officer,  Sixth  United  States  Army  Stock 
Control  Center  (COSMOS),  ATTRl  ANCOS-SO,  Presidio 
of  San  Francisco,  California  94129 
Co—ander,  Military  Training  Center,  ATTR:  TS-DC, 

Lackland  Air  Force  Base,  Texas  78236  _ 

Commander  in  Chief,  Pacific  Air  Force,  ATfNt  DSFLO, 

AFC  San  Prencisco  96553 

Commanding  General,  United  States  Arcqr  Strategic 
Coamunicationa  Co— and  IL  BatalXion,  ATTN:  8-3 

Sactioni  APO  San  Francisco  96218  _ 

Commander,  Naval  Electronics  Systems  Co— and,  ATTN: 

04123-C2,  Washington,  D.  C.  2036O 
Commanding  General,  United  States  Army  Signal  Center 
a  School,  ATTN:  BIOSY-4,  Fort  Monmouth,  New  Jersey 

07703 

Coamandlng  General,  First  United  States  Army,  ATTN: 

AIIABD-SCT,  Fort  George  0.  Meade,  Maryland  20755 
Co—ander,  Tactical  Air  Command,  ATTN:  DOtTSC, 

Laogely  Air  Force  Base,  Virginia  23365 
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Connander*  96th  Strategic  Aerospace  Wing,  AVSSt 
Cuetodla  C0M3SC  Account  13333*  Oyeaa  Air  Force 
Daao,  Texas  79^07 

Comnander«  Military  Airlift  Cocaaand;  AITNt  KAOCCC* 
Scott  Air  Force  Base*  llllnole  62225 
Co(cmander«  Defense.Coanr  jioatlona  Agency*  Southeast 
Aola  Region*  APO  San  Fmncieoo  96274 
Coffloander*  Defense  CocBrntnicationa  Agency*  united 
Kingdom  Region*  APO  New  Yorh  O9378 
Conmander*  Conaunicatlona  Computer  Programming 
Center*  ATTN:  Code  L93>  Tinker  Air  Force  Base* 
Oklahoma  73145 

Officer  in  Charge*  Naval  Shore  EleetronicB  Engineering 
Activity*  Thirteenth/Seventeenth  Naval  Dietriets* 
Building  13*  Naval  Supply  Depot*  Seattle*  Vaahin^on 

98119 

Commanding  Officer*  Sacramento  Aztay  Depot,  ATTN: 

AKSA«ACO>l*  Sacramento*  California  93813 
Conaander*  Detachment  15*  Air  Force  Conmunlcatlons 
Service,  ATTN:  Q£2:SM*  Orlfflos  Air  Force  Base* 

New  York  13440 

Chief*  United  States  AxKy  Katorlel  Cosmand  Install^ 
atlons  and  Sorvlcen  Agency,  ATTN:  Cotasunlcntions- 
Eloctronics  Division*  Rock  Island  Arsenal*  Illinois 
61201 

Commander*  2l87<-22  CocB&unications  Detachment*  APO 
New  York  09019 

Coamianding  Officer*  Pueblo  Army  Dep^'  ATTNx 
68«1*  Building  526*  Pueblo*  Colora  ^  8IOOI 
Coosnander*  1964th  COBsaunications  Group*  ATTN:  AFCS* 

APO  San  Francisco  S^307 

Commander*  Defense  Contracts  Serviesa  Administrative 
Region-Lus  Angeles*  IIO99  South  Lt  Ciehega  Boulevard* 
ATTN:  lAS/POO*  Los  Amgelee*  California  90^3 
Director*  Central  Intelligence  Agency*  ATTN:  CBS/ 
DUB/EV  (257610),  Washington  D.C.  20505 
Commanding  General*  united  Statea  Army  Signal  School* 
TSIDICOKM  Branch*  Telecomm  Divieion*  Department  of 
Cemoand  Coanunicatlions*  Fort  Monmouth*  New  Jersey 

07703 

Ccsssanding  General*  Headquarters*  vjnited  States  Army 
Secutity  Agency*  ATTN:  lASIG/TR*  Arlington  Hall 
Station*  Arlington*  Virginia  22212 
Adminlstratcr*  Defense  Documentation  Center*  ATTN: 

Mr.  Kirchner*  Casteron  Station*  Alexandria*  Virginia 

22314 

Commander*  Air  Force  Logistic  CooRBOd*  ATTN*  SOVTA* 
Vright-Patterson  Air  Force  Baee*  Ohio  45433 
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10  Defense  Liaison  Officer,  Office  of  CooBunlcctione, 
Departaient  of  State,  Washington  D.  C.  20^20 

2  Oooaandlng  Officer,  united  States  Anur  Strategic 

Cosnunications  Cuaaemd  Signal  Oxoup  B,  AFO 
Sen  Francisco  96537 

1  Coanandlng  Officer,  united  States  Araj  Strategic 
OoaMSunlcatJons  Oonaand-CONUS,  FOrt  Detrlck, 

'*•>.  Maryland  Facility,  AlTtft  8CC-DH/C,  Frederick, 
-^Maryland  21701 

1  Cotaander,  Rone  Air  Developoent  Center,  ATTIIs 

QCLAP^a*  Qrlfflss  Air  Force  Base,  Ifeir  York  13440 

1  CoBssander,  Far  East  Coaaunicatlons  Region,  ATTN: 

FECKS,  AFT>  San  Francisco  96325 

3  Cutover  Director,  Headquarters,  United  States  Amy 

Regional  Cornunlcatlons  Group  (V),  ATTN: 

UCOIC  Batvorho  Branch,  APO  San  Francisco  962.43 

2  Cosnender,  Defense  Conaunlcationo  Agency,  European 

Area,  ATTN:  E613>  APO  New  YorR  09131 
1  CoB2Windlng  Officer,  United  States  Anay  Berlin 
Brigade,  Cocvnunicatlons-Electronics  Division, 

ATTrJ:  CCC,  APO  Bew  York  09742 
1  President,  Douslao  Aircraft  Coap&ny,  Aircraft 
Biviolon,  3U33  I^cwood  Boalevard,  ATTH: 

AVACS  Data  Center,  Cl-255*  Ctodo  D-1,  long  Beach, 
California  9C301 

I  President.  The  Boeing  Cospany  Aerospace  Library, 

ATIN:  8S-38,  J.  K.  F:acrtonald/217,  Post  Office  Box 
3999.  Seattle,  Washington  53124 

1  Conraander,  I987  ConaurAcatlonu  Squadron,  ATlHt  TE, 

AFO  San  Francisco  96310 

2  Cocutander,  2003  Comzunleatlons  Squadron,  Aim: 

TCOA,  APO  New  York  09105 

3  President,  Lockheed  Electronics  Coepany,  Boglnesrlng 

Services,  ATTH:  C.  H.  Laabert,  Ketuchen,  Bew  Jeraey 

08840 

1  Cotcaander,  2134  Coaaunications  Squadron,  AFO  Bew  York 

09130 

2  Coonandlng  General,  united  States  Amy  Strategic 

Coavunlcatlona  Cownand-Burope,  ATIBt  SCCBoOP3, 

Mr.  ThOBpson,  AFO  Haw  York  09056 
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Chalroan,  Federal  Reserve  Board,  ATTN:  Code  11^7, 

Mrs.  Back,  Washington  D.  C.  20531 
Coomander,  Electronic  System  Division,  Air  Force 
Systems  Command,  AT'rN:  ESVFP/Wr.  J.  Mitchell, 

L.  0.  Hanscom  Field,  Bedford,  Massachusetts 

07130 

President,  International  Business  Machines  Corporation, 
National  Federal  Marketing,  AT.?N:  Mr.  C.  R.* Custer, 
10401  Fernwood  Drive,  Bethesda,  Maryland  20034 
President,  UNIVAC  Corporation,  ATTN:  AUTODIM  Project 
Manager,  2121  Wisconsin  Avenue,  Northwest, 

Washington  D.  C.  20007 

Commander,  Defense  Commercial  Communications  Office, 
ATTN:  D413,  Scott  Air  Force  Base,  Illinois  62223 
President,  Western  Union  Telegraph  Company,  A1TN: 

Mr.  R.  M.  Pool,  AUTODIN  Project  Manager, 

2009  N.  l4th  Street,  Arlington,  Virginia  22201 
President,  Burroughs  Corporation,  ATTN: 

Mr.  Robert  Donecker,  Paoll,  Pennsylvania  1930I 
Director,  National  Bureau  of  Standards,  ATTN: 

Mr.  Robert  C.  Raybold,  Room  BII6,  Metrology 
Build  ins,  Washington  D.  C.  20234 
Administrator,  Defense  Documentation  Center,  ATTN: 
DDC-TCn,  Cameron  Station,  Building  f$t3,  Alexandria, 
Virginia  22314 

President,  Phllco-Pord  Corporation,  ATTN: 

14ass  Margaret  O'Flaherty,  Librarian,  3900  Welsh 
Road,  Willow  Grove,  Pennsylvania  I9090 
President,  Telecommunications  Electronics,  ATTN: 

Mr.  J.  Z.  Millar,  72  Blackburn  Place,  Summit, 

New  Jersey  07901  _ 

President,  Teletype  Corporation,  ATTN: 

Mr.  D.  A.  Laughland,  Marketing  Representative, 
Government  Projects,  5555  Touhy  Avenue,  Skokie, 
Illinois  60076 

President,  Auerbach  Corporation,  ATTN: 

Miss  Elisabeth  W.  Gillies,  121  North  Broad  Street, 
Philadelphia,  Pennsylvania  19107 
Coomander,  Western  Test  Fann,  Vandenberg  Air 
Force  Base,  California  93437 


DCAC  370-D175-1  9 

Change  3 

Copies  Address 

1  Chief,  Calibration  and  Hctrology  Division,  2802D 
Inertial  Guidance  and  Calibration  Group. 

Newark  Air  Force  Station,  Newark,  Ohio  43035 
1  Chief,  Civilian  Beference  Branch,  National  Personnel 
Records  Center  (Civilian  Personnel  Records), 
General  Services  Administration,  111  Winnebago 
Street,  St.  Louis,  Missouri  63118 
1  President,  Auerbach  Corporation,  ATTN: 

Mr.  C.  C.  Morris,  1301  Wilson  Boulevard, 

Arlington,  Virginia  22209 

1  Commanding  Officer,  Harry  Diamond  Laboratories, 

ATTN:  AMXDO’AS,  Wasliington  D.  C.  20438 
3  Commander,  Naval  Electronics  Systems  Command, 

Northeast  Division,  Electronics  Library,  Code  1201, 
Federal  Office  Building,  3z'd  Avenue  and  29th 
Street,  Brooklyn,  New  York  11232 

1  Officer- in-Charge,  Naval  Ship  Engineering  Center 

Norfolk  Division  (Code  66412),  Naval  Station, 
Norfolk,  Virginia  23511 

2  President,  Scientific  Data  Systems,  2331  Research 

Boulevard,  AVTN:  Mr.  Michael  Winkler,  Rockville, 
Maryland  20330 

1  President,  Collins  Radio  Corporation,  ATTN: 

Mr.  R.  G.  Bounds,  Mail  Station  4l6-l43,  Dallas, 
Texas  75235 

1  Commander,  Electronic  Material  Officer,  Box  40, 

Naval  Communications  Station,  FPO  New  York  09344 
1  Commander,  Detachment  9»  Electronlco  System  Division 
European,  ATIN:  ESUHC/Mr.  Wilk,  AFO  New  York 

09633 

100  Commander,  2049  Communications  Group,  McClellan  Air 
Force  Base,  California  93632 

120  Commander,  2043  Communications  Group,  Andrews  Air 
Force  Base,  Maryland  20331 

110  Commander,  2193  Communications  Squadron,  Horton  Air 
ibree  Base,  California  02409 

100  Commander,  2104  Communications  Squadron,  Gentile  Air 
Force  Station,  Ohio  43401 

110  Commanding  Officer,  Naval  Communications  unit, 
Hancock  Field,  Syracuse,  New  York  13223 
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CooMuider,  1984  Communications  Squadron,  Tinker 
Air  Force  Base,  Oklahoma  73145 
Commanding  Officer,  Naval  Communications  Unit, 
Karine  Corps  Supply  Center,  Albany,  Georgia 
31701 


Commanding  Officer,  United  States  Army  Strategic 
Communications  Facility,  Fort  De trick,  Maryland 
21701 


Coismandlng  Officer,  Naval  Communications  Station, 
Honolulu,  PPO  San  Francisco  96613 
OoBtnander,  I96I  Communications  Group,  AFO 
San  Francisco  96274 

Commander,  1998  Communications  Squadron,  APO 
San  Francisco  96288 

Commander,  2130  Communications  Squadron,  APO 
New  Tork  09378 

Commanding  Officer,  Uniied  States  Army  Strategic 
Communications  Facility,  Pirmasens,  APO 
New  York  O9169 

Commander,  1Q33  Communications  Squadron,  APO 
Seattle  98728 

Commanding  Officer,  United  States  Army  Strategic 
Communications  Facility,  Okinawa,  APO 
San  Francisco  96331 

.  Commanding  Officer,  United  States  Army  Strategic 
Communications  Facility,  Leghorn,  A^  New  York 

09019 


Commanding  Officer^  United  States  Nayal  Communica¬ 
tions  Station,  Fro  San  Francisco  9663O 

Commanding  Officer,  United  States  Army  Strategic 
Cotofflunlcatlons  Facility,  Phu  Lam,  ATO 
San  Francisco  96243 

Commander,  I967  Communications  Squadron,  APO 
San  Francisco  96267 

Commander,  Air  Force  Conmiunlcatlons  Service,  ATTN: 
DOHO,  Rlchards-Gebaur  Air  Force  Base,  Missouri 
64030 

Commanding  General,  United  States  Army  Communlcatlons- 
Electronlcs  Engineering  Installation  Agency,  ATTN: 
SCCC-TED-TSTF,  Fort  Huachuca,  Arizona  85613 

President,  University  Computing  Company,  Technical 
Support  Branchy  ll480  Sunset  Hills  Road,  Reston, 
Virginia  22070 


o 
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2  President,  Control  Data  Corporation,  ATTN: 

Nr.  J.  Berard.  3272  River  Road,  Bethesda, 

Maryland  2001b 

1  Commander,  1956  Communications  Squadron,  APO 

San  Francisco  96525 

2  Commander,  Electronic  Systems  Division,  ATTN: 

DCD,  L.  0.  Hanscoa  Field,  Bedford,  Massachusetts 

01730 

2  President,  Air  Force  Plant  Representative  Office, 
ATTN:  XP/Nrs.  Veber/PDO,  Lockheed  Missiles  A 
Space  Co.,  Post  Office  Box  504,  Sunnyvale, 
California  94o88 

10  Commanding  Officer,  7th  Signal  Brigade,  ATTN: 

AEUTSC-0D3,  APO  New  York  O9028 
1  Commander,  Southern  Cosnunlcatlons  Area,  ATTN: 

EIECD,  Oklahoma  City  Air  Fo*‘ce  Station, 

Oklahotaa  City,  Oklahoma  73145 
1  Commander,  European  Communications  Area,  ATTN: 

EIE,  APO  New  York  09633 

1  Commanding  General,  United  ntates  Army  Communications 
Electronics  Engineering  Inrtallatlon  Agency. 

ATTN:  TAD-USD-SSP,  Port  Kur.chuca,  Arizona  85613 
1  Commander,  2046  Communications  Group,  Vrlght- 
Patterson  Air  Force  Base,  Ohio  45433 
1  Comtaonder,  Air  Force  Communications  Service,  ATTN: 

DCS  E&I  (EIIS),  Richards- Gebaur  Air  Foirce  Base, 
Missouri  64030 

1  Deputy  Chief  of  Staff  for  Incelllgence ,  Headquarters 
United  States  Army.  Pacific,  ATTN:  QPTN>HP,  APO 
San  Francisco  96558 

1  Commander,  1986  Communications  Squadron,  APO 

New  York  O9286 

2  Commander,  Southern  Communications  Area,  Oklahoma 

City  Air  Force  Station,  Oklahoma  City,  Oklahoma 
731^5 

1  Commander,  Northern  Communications  Area,  Qrlffiss 

Air  Force  Base,  New  York  13440 

2  President,  Honeywell  Information  Systems  Inc,  ATTN: 

Nr.  K.  C.  Houston,  Communications  Software  Manager, 
Data  Systems  Operation,  I6II  North  Kent  Street, 
Arlington,  Virginia  22209 
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Conmander,  456  Conbat  Support  Croup,  ATTN:  456 
Com  Bq/DO,  Bealo  Air  Force  Base,  California 

95903  .  ^ 

Conmander,  213^*4  Conmunlcationa  Detachment,  ATTN: 

DA,  APO  New  York  O9OI2 

Commanding  Officer,  United  States  Army  Special 
Security  Croup,  ATTN:  ACSI  (Major  Johnson), 

Room  2A514  (Pentagon),  Washington  D.  C.  20310 
Commander,  96  Bomb  Wing,  ATTN:  DOS,  Dyess  Air 
Force  Bak.e,  Texas  79607 
Commander,  1937  Communications  Croup,  APO 
San  Francisco  96353 

Special  Security  Officer,  26th  Continental 
Air  Defense , Region,  Luke  Air  Force  Base, 

Arizona  83301 

Special  Security  Officer,  20th  Continental 
Air  Defense  Region,  Fort  Lee  Air  Force  Station, 
Virginia  238OI 

Special  Security  Officer,  23th  Continental 
Air  Defense  Region,  McChord  Air  Force  Base, 
Washington  9843Q 

Special  Security  Officer,  21ot  Continental 
Air  Defense  Region,  Hancock  Field,  New  York 

13225 

Special  Security  Officer,  24th  Continental 
Air  Defense  Region,  Malms trom  Air  Force  Base, 

Montana  39402 

Special  Security  Officer,  23rd  Continental 
Air  Defense  Region.  Duluth  International  Airport, 
Duluth,  Minnesota  33^14 

Special  Security  Officer,  Continental  Air  Defense, 
ATTN:  CISS,  Ent  Air  Force  Base,  Colorado  80912 
Manager,  National  Communications  System,  ATTN:  NCS-DO/ 
Nr,  Oeorge  White,  Washington,  D.C.  203(9 


DCAC  370-D175-1 
Change  3 


7-1 


CHAPTER  7.  AUTODIN  CIRCUIT  SHITCHDIG  METHORK  OPERATION 

§  1.  Introduction.  In  addition  to  ita  Naaaaga  Switching  Unit  (MSU)  providing 

atom  and  forward  naaaaga  awitching,  tha  Tinker  Air  Force  laaa,  Oklahona 
ASC  ia  equipped  with  a  Circuit  Switching  Unit  (CSU).  Tha  C8U  providea  a 
capability  for  real-tina  naaaaga  tranafer  over  direct  connectiona  batwem 
ita  own  aubacribera  (local  tributary  operatiooa).  It  alao  operataa  in 
conjunction  with  an  MSU  over  interchange  trunka  whan  atom  and  forward 
aervice  ia  required.  Separate  interch^e  trunka  for  trananiaaion  fron 
CSU  to  MSU  and  fron  MSU  to  CSU  are  provided.  Tha  circuit  awitching  unit 
of  AUT(N)IN  waa  deaiguad  prinarily  to  paaa  large  voluna  data  filaa  fron 
one  tributary  to  another.  Although  Cte  C8D  la  capable  of  paaaing  abort 
neaaagea,  greater  circuit  and  ayatan  efficiency  will  be  raaliaed  with 
larger  volune  trananiaaiona.  A  praanption  feature  la  available  for  Flaah 
neaaagea;  however,  it  ia  not  racownandad  for  general  uaa.  Flaah  naaaaga 
trananiaaion  over  tha  CSU  ahould  not  be  uaed  except  whan  MSU  aervicaa  are 
not  available.  The  circuit  awitching  network  handlaa  digital  traffic  only. 
Duplex  operation  nay  be  uaed  between  trlbutariea  within  the  circuit  awitch¬ 
ing  network.  The  leaaad  ADTCDIN  circuit  network  operataa  with  llnea  that 
uaa  either  FIELDATA  Code  or  tha  ASCII.  Thia  chapter  daala  only  with 
operation  uaing  tha  ASCII.  Although  only  one  CSU  ia  currently  being 
utilixed,  thia  chapter'  aa  written  ia  alao  applicable  to  a  network  of  nora 
than  one  interconnected  CSU. 

2.  Sianala  and  Preahblea...  Control  and  aupervlaory  aignelllng  ia  accon- 
pliahad  over  the  infomation  patha  for  all  circuita.  Tha  control  aignalllng 
ia  in  Mode  I  ASCII  and  a  real-tina  connection  can  only  be  Mde  between 
temlnala  that  era  conpatibla  with  regard  to  apeed  and  type.  Control 
aignalllng  ia  a  noduliatlon  rate  of  75  x  2*,  where  n  ia  an  integer  equal 
to  or  greater  than  aero  and  equal  to  or  laaa  than  aix.  Supervlaory 
aignala  are  either  d  /c .  levels  or  eight-bit  character  a  confomlng  to  the 
nodulation  rate  requimnant  deacribed  above  for  control  aignala.  In  tha 
following  paragrapha,  aignala  and  pmanblaa  are  deacribed  for  Mode  I  ASCII 
operation.  Code  coi^tibility  ia  obaerved  throughout  the  full  aequence 
of  the  call;  l.e.,  if  an  ASCII  temlnal  orlginatea  a  call,  all  control 
and  taat  charactera  Involved  in  the  connection  of  tha  call  will  be  In 
ASCII. 
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a.  Signals . 

(1)  Frta  Stata.  The  stnd  and  receive  legs  of  a 
line  or  trunk  are  at  a  steady  “1"  when  the  circuit  Is  free. 

This  Free  State  signal  Indicates  that  the  line  or  trunk 

Is  In  an  operable  but  nonbusy  state  and  Is  available  to 
Initiate  or  receive  a  call. 

(2)  Service  Request  (SK).  When  requesting  service, 
the  calling  party  sends  successive  SYM  characters  (10010110) 
to  the  esu  as  a  Service  Request.  This  Is  an  Indication  to 
the  eSU  that  the  calling  party  desires  to  Initiate  a  call. 

The  calling  party  may  be  a  CSU  tributary  station*  a  remote 
eSU  on  an  Incoming  trunk*  or  the  associated  MSU  on  a  MSU 

to  CSU  Interchange  trunk.  For  an  outgoing  trunk  call*  the 
local  CSU  acts  as  a  calling  party  and  sends  successive 
SYN  characters  as  a  Service  Request  to  the  remote  CSU  before 
forwarding  the  CSU  preamble,  the  Interface  circuitry  of 
the  CSU  recognizes  the  first  transition  of  the  SYN  control 
signal  to  Initiate  an  Internal  Service  Request  sequence. 

(3)  Acknowledgment  to  Service  Request  fSRA).  The 
signal  Is  a  steady  "O"  placed  on  the  receive  leg  of  a  calling 
line  or  trunk.  It  Indicates  to  the  calling  party  that  the 
CSU  has  honored  Its  request  for  service*  has  been  connected 
and  synchronized  to  the  calling  line  or  trunk  and  that  the 
CSU  Is  ready  to  receive  a  preamble  for  establishing  a  CSU 
connection. 

(4)  Alert.  The  Alert  signal  Is  used  to  alert  the 
local  CSU  tributary  or  MSU  Interchange  that  It  Is  receiving 
a  call.  The  Alert  signal  consists  of  successive  SYN  char¬ 
acters  generated  by  the  calling  CSU  tributary  or  MSU  Interchange 
following  the  Line  or  MSU  Preamble.  The  Alert  signal  Is 
received  by  the  called  tributary  or  MSU  after  the  connection 

Is  established. 

(5)  Connection  Established.  When  the  called  station 
Is  connected*  It  responds  to  the  Alert  signal  sent  from  the 
CSU  by  sending  successive  SYN  characters.  These  SYN  characters 
are  recognized  by  the  CSU*  and  later  the  calling  station*  as 
Connection  Established.  The  receipt  of 'the  Connection  Est¬ 
ablished  signal  further  Indicates  that  the  called  line  has 
synchronized  on  the  characters  sent  by  the  CSU  as  an  alerting 
signal  and  Is*  therefore*  synchronized  to  the  calling  line. 
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CHAPTER  8.  TRDIIK  AMD  TRIIDTAIY  BLOCK  TORHAIS 

1.  Introduction.  Control  ehnrnctors  am  daflnad  in  chaptar  3.  Thl* 
chaptar  dallnaataa  trunk  and  tributary  block  franing  rulaa  by  Languaga 
Madia  Fonat  (IMF)  Indicator. 

2.  Tributary  Block  Fornata. 

a.  Block  franing  by  IMF  for  aaaaagaa  trannittad  by  tributariaa  la 
ahown  in  th*  following  tablaat 


IMF 

Table 

C,  R,  T,  A,  Q 

8-2 

S 

8-3 

D 

8-4 

B,  I 

8-5 

G  (tributary  to  ASC) 

8-9 

G  (ASC  to  t^ributary) 

8-10 

b.  For  IMF'a  othar  than  6,  block  fonwts  trananlttad  batwaan  tha 

ASC  and  tributariaa  ara  tha  aana  aa  thoaa  ahown  in  tablaa  8-2  through  8-5. 

For  IMF  6  block  fomata  tranMlttad  fro*  tha  tributary  to  th*  ASC  ar*  aa 
ahown  in  tabla  8-9  and  block  foraata  trananlttad  fron  th*  ASC  to  tha 
tributary  ar*  aa  ahown  in  tabla  8-10. 

c.  Batwaan  tha  ASC  and  tha  aubacribar  taminal^  aaafMjaa  will  ba 
ftsraatted  and  transmitted  in80  text  character  hiocxs  for  synchronous 
operations  using  IMF's  C,  R,  T,  A,  ^  and  S.  For  blocks  containing  xass 

than  80  text  charactars,  fill  charactsrs,  odd  parity  ASCII  SI,  will  ba 
Inssrtad  to  mulntaln  unifom  blocks  of  80  taxt  charactars. 

d.  Batwaan  tha  tributary  and  tha  ASC,  for  aasaagas  having  an  IMF  of 
G,  th*  SOH  block  containing  th*  Trananission  Idantlflar  (TI)  llna  will  ba 
foraattad  and  trananlttad  as  a  short  block;'  1.*.,  a  block  of  79  or  lass 
taxt  charactars  truncated  by  tha  franing  control  character  sa<|uanca  EM, 

ETB,  BP.  Intamsdlata  block*  and  tha  End  of  Taxt  (EIX)  block  will  contain 
80  text  charactars  with  fill  charactars  (odd  parity  ASCII  SI  charactars) 

Insartad  as  necessary  to  naintain  unifonilty. 

a.  Between  tha  ASC  and  tha  tributary  for  nassagaa  having  an  IMF  of  G 
th*  SOH  block  will  b*  foraattad  as  a  short  block  in  accordanca  with  para¬ 
graph  £fL.  Header  blocks  containing  routing  indicators  nay  ba  truncated  by 
tha  use  of  tha  EM  character  to  delate  nonpartlnent  routing  Indicators  and, 
at  tha  sane  tins,  naintain  original  nsssaga  blocking  without  tha  use  of  fill 
charactars  in  tha  routing  field.  Intamsdlata  blocks  (except  for  tha  ETX 
block)  will  contain  80  text  charactars.  Tha  ETX  block  will  ba  trananlttad 
exactly  as  racalvad. 
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3.  Trunk  Block  Fornata. 


a.  Block  franlng  by  IMF  for  trunk  llnaa  la  ahoun  in  tha  following 
tablaa: 

UfF  Table 

C,  R,  T,  A,  Q  8-6 

S  8-7 


Maaaagaa  will  ba  fomatCad  and  tranawlttad  In  80  tazt  character  block*; 
however,  for  block*  containing  lean  than  80  tazt  character*,  fill 
character*,  odd  parity  ASCII  SI,  will  be  Inaartad  to  nalntaln  unlfom 
block*  of  80  tazt  character*. 

b.  Block  fonata  for  LMF  D  naaaaga*  on  trunk*  era  the  aana  aa  thoaa 
ahown  In  table  8-6  azeapt  that  tha  Intaxnadlata  block*  nay  contain  EM 
aa  delineated  In  table  8-4,  details  (b)  and  (c). 

c.  Block  f ornate  for  IKF  B  and  I  neaaagea  on  trunk*  are  the  aana 
aa  thoaa  delineated  for  LMF  D  neaaagaa  In  paragraph  b.  above.  The  Node 
Change  (MC)  block  dellneatad  In  table  8-5  la  alao  required  on  trunk* 

to  aegragate  the  end  of  the  binary  tazt  fron  the  laat  block  of  the 

naaoag*  for  LMF'B  and  I  neaaagea. 

d.  Mod*  II  naaaagaa  are  not  divided  Into  block*  on  tributary  lines. 
Mod*  II  fomats  on  tributary  llnaa  are  as  prescribed  In  AC?  127  series 
and  JAMAF  128.  Nod*  V  nessagee  are  not  divided  Into  blocks  on  tributary 
lines.  Node  V  tributary  lines  nay  us«  either  the  JAMAP  128  or  ACP  127 
serlea  paper  tap*  neesag*  fomat.  On  trunks,  however.  Mod*  II  and  V 
nassagas  will  be  divided  Into  blocks  as  ahown  In  table  8-^. 

e.  The  fomat  of  the  Message  Control  Block  1*  shown  In  table  8-1. 


SO 
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#  TABLI  8-9.  MODE  I  ASCII  TRIBDTART  TO  ASC  LINE  FORMAT 

U4F  ”0”  MESSAGES 


a)  SOH  Block  containing  tha  Input  Tranaalaalon  Idantlfiar  (TI): 

I 


Two  Charactara 

79  or  laaa  Characters 

Three  Charactara 

1 

SEL 

Input  TI 

_ S  AtAAKKi 

Channel^  CSN^ 

Id 

DI 

ETB 

BP 

b)  IntariMdlata  Blocka: 


Two  Charactara 

80  Charactara 

Two  Charactara 

STX 

DELi 

Text  Charactara 

ETB 

BP 

c)  Laat  Block: 


Two  Charactara 

80  Characters 

Tr>  Charactara 

STX 

DEL 

Text  Charactara 
(Includaa  filler  char¬ 
acters,  if  any) 

FTB 

BP 

^The  Channel  Identifier  (Channel  Id)  consists  of  three 
alphabetic  characters, 

^The  Channel  Sequence  Number  (CSN)  consists  of  three 
nCimeric  characters. 


8-10 


DCAC  370-D175-1 
Chaat*  3  •  > 


#  TAHJ  8-10. 


MODI  I  ASCII  A8C  TO  TtnnAIT  K»UT 
UOf  "0”  MB8SA(aS 


«)  SOI  Bloek  ffUDf  iniat  tha  OaSpat  Traaiiaelon  Uaatifiar  (TX)t 


TMo  Ciaractara 


79  or  laao  Choroetaro 


Throa  Chacaet«ro 


Oatput  TI 

rctc  j  -  -  0  ”  "  “ 

Chnaoll  CSW^ 
M- 


b)  lataraodlata  Blockat 


Tao  Charaetara 


80  Charaetara 


Tao  Charaetara 


e)  Laat  Bloekt 


Text  Charaetara 


tm  Chacaetbta 


Charaetara 


Ibo  Charaetara 


Ttat  Charaetara 
(laeludoa  fillar  ehar* 
actarii,  if  any) 


Chr^inal  Identifier  (Channel  Id)  conslate  of  three 
alphabetic  characters. 

Slhe  Channel  Sequence  Xuabor  (CSN^  conelats  of  three 
huoarlc  charactere. 
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CHAPTER  1.  INTRODUCTION 

1.  General .  This  Circular  specifies  procedures  to  be 
used  for  the  control  of  data  being  Interchanged  between 
Interconnected  elements  of  the  DCS  AUTODIN.  DCS  AUTODIN 
consists  of  leased  Automatic  Switching  Centers  (ASC's)  used 
In  the  Continental  United  States  (CONUS)  and  Government- 
owned  ASC's  used  overseas.  These  procedures  define  the  block 
format  for  messages  and  rules  for  transmission  and  checking 
which  provide  the  means  of  detection  and  orderly  correction 
of  errors.  Included  Is  an  explanation  of  a  technique  In 
which  the  parity  of  control  characters  differs  from  that 

of  other  digital  characters.  This  parity  control  system  Is 
Intended  to  allow  a  user  connected  to  the  DCS  AUTODIN  the 
use  of  any  seven-bit  Information  character  without  Interfering 
with  the  communication  control  functions.  The  DCS  AUTOOIN 
Is  a  digital  communications  network  1n  which  both  synchronous 
and  asynchronous  operation  Is  employed  In  the  exchange  of 
messages.  Synchronous  operation  Is  employed  on  trunks  between 
switching  centers  and  on  tributary  channels  when  equipped 
with  appropriate  terminal  equipment.  Asynchronous  operation 
Is  employed  only  on  tributary  channels  and  Interchange  channels 
to  other  teletypewriter  networks.  For  synchronous  operation 
the  system  will  process  traffic  at  modulation  rates  of  75  x  2™ 
baud  where  m  Is  any  positive  Integer  between  0  and  6.  Modu¬ 
lation  rates  defined  for  current  use  In  the  DCS  AUTODIN  are 
2400  and  4800  baud  (high-speed  service)*  600  and  1200  baud 
(Intermediate  speed  service)  and  75,  150,  and  300  baud  (low 
speed  service).  Asynchronous  channels  will  accommodate  the 
low  speed  service  modulation  rates  (75,  150,  and  300  baud). 

2.  Code  and  Format.  Synchronous  operation  on  trunks 
between  switching  centers  and  on  subscriber  circuits  will 
use  the  American  Standard  Code  for  Information  Interchange 
(ASCII)  as  shown  In  Supplement  3«f1gure  1.  Message  formats 
will  be  as  described  In  JANAP  128.  Asynchronous  operation 
will  use  ASCII  and  the  ITA  #2  code  shown  In  Supplement  1, 
figure  5.  Message  formats  will  be  as  described  In  the  latest 
Issues  of  JANAP  128  and  ACP  127  and  the  latest  U.S.  Supple¬ 
ment  thereto. 

3.  Channel  Coordination  and  Error  Control. 

a.  Synchronous  Operation.  Channel  coordination  and 
error  control  procedures  used  In  synchronous  operation 
provide  for  segmenting  Information  Into  blocks,  verifica¬ 
tion  of  the  accuracy  of  the  received  bVock(s),  and  acknowledg¬ 
ment  of  receipt  of  error  free  bl09k(s).  Receipt  of  a  block 
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containing  an  error  results  In  retransmission  of  the  block 
In  error.  The  requirement  to  transmit  the  total  128  characters 
of  ASCII  In  AUTODIN  necessitated  the  development  of  a  control 
system  that  Is  transparent  to  all  characters.  The  system 
is  character-oriented  using  positional,  coding,  and  parity 
criteria  for  control.  All  characters  will  use  seven  bits 
for  Information  and  an  eight  bit  for  parity.  Characters 
are  transmitted  serially  by  bit  with  the  low  order  bit  Hrst 
and  the  parity  bit  last.  Message  characters  will  have  odd 
parity;  control  characters  will  have  even  parity  with  the 
exception  of  the  last  character  of  each  block  called  the 
Block  Parity  (BP)  character  which  may  have  either  odd  or 
even  parity  (chapter  3,  paragraph  2hK  Characters  having 
even  parity,  which  are  not  recognized  as  one  of  the  assigned 
control  codes,  will  be  treated  as  errors. 

b.  Asynchronous  Operation.  Channel  coordination  and 
control  procedures  used  in  asynchronous  operation  are  based 
upon  segmentation  of  Information  to  be  transmitted  Into 
messages.  Messages  are  verified  for  accuracy  at  the  receiver 
by  the  provision  of  character  and  control  sequence  validity 
checks  and  start  and  end-of-message  checks.  Messages  which 
are  correctly  received  are  acknowledged  by  the  receiver 
while  messages  which  are  received  Incomplete  or  In  error 
result  In  requests  for  retransmission.  The  control  procedures 
permit  the  use  of  the  total  ASCII  and  ITA  #2  code  sets  to 
be  transmitted  as  message  characters.  The  system  Is  character 
and  positionally  oriented.  Transmission  Is  either  In  the 
ASCII  or  ITA  #2  code.  Message  characters  are  transmitted 
contiguously  In  the  native  code  of  the  Input  device.  Con¬ 
trol  sequences,  which  may  be  Interspersed  with  message  characters, 
are  transmitted  In  groups  of  two  characters  each  preceded 
by  a  control  leader  consisting  of  a  timed  pause  In  message 
transmission.  Message'  and  control  characters  are  transmitted 
serially  In  a  low  to  high  order  bit  sequence  using  a  one 
unit  start  Interval  and  a  one  unit  stop  Interval.  Character 
validity  checks  on  the  ITA  #2  transmission  code  consist 
of  verifying  each  character  for  proper  start  and  stop  frame 
bits  while  for  ASCII  It  Includes  both  a  check  of  the  start- 
stop  frame  bits  and  the  character  parity. 

4.  Modes  of  Operation. 

a.  Mode  I .  A  duplex  synchronous  operation  with  automatic 
error  and  channel  controls  allowing  independent  and  simulta¬ 
neous  two-way  operation.  The  terminal  (or  switching  center) 
responds  automatically  to  control  characters  by  continuing  or 
stopping  transmission  or  displaying  action  Information  to  the 
operator. 
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Mode  II.  A  duplex  asynchronous  operation  allowing 
simultaneous  two-way  operation  without  automatic  error  and 
channel  controls. 

c.  Mode  III.  A  duplex  synch»*onous  operation  with  auto¬ 
matic  error  and  channel  controls  utilizing  one-way  message 
transmission  with  the  return  direction  used  exclusively  for 
error  control  and  channel  coordination  responses.  The  Mode  III 
channel  Is  reversible  on  a  message  basis.  Control  characters 
are  used  In  the  same  manner  as  for  Mode  I. 

d.  Mode  IV.  A  unidirectional  asynchronous  operation 
(send  only  or  receive  only)  without  automatic  error  control. 

The  Mode  IV  channel  Is  not  reversible  on  a  message  basis. 

e.  Mode  V.  A  duplex  asynchronous  operation  allowing 
Independent  and  simultaneous  two-way  transmission.  Control 
characters  are  used  to  acknowledge  receipt  of  messages, 
perform  limited  channel  coordination,  and  display  limited 
Information  to  the  operator. 
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CHAPTER  2.  DCS-AUTOOIN  SYNCHRONOUS  MESSAGE  FORMATTING 

General .  The  maximum  message  length  accepted  by  the 
store  and  forward  portion  of  the  system  will  be  550  blocks. 

The  procedural  limitations  for  message  length  aro  defined 
In  JANAP  128.  Messages  will  be  segmented  for  transmission 
Into  blocks  of  80  characters,  exclusive  of  control  characters. 
In  certain  message  types,  blocks  of  79  or  less  characters 
will  be  permitted  provided  the  last  character  of  such  a 
block  Is  followed  by  the  special  control  character  End  of 
Medium  (EM).  Each  block  will  be  transmitted,  preceded,  and 
followed  by  framing  control  characters.  The  typical  message 
will  consist  of  three  parts:  the  header  block  or  blocks,  a 
variable  number  of  text  blocks,  and  a  single  (end-of-message) 
block.  Provision  Is  made  In  JANAP  128  for  an  exceptional 
message  type  which  consists  of  a  single  block. 
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CHAPTER  3.  CHANNEL  COORDINATION  CONTROL  CHARACTER 
DEFINITIONS-SYNCHRONOUS  OPERATION 

1.  Introdrctlon.  Control  characters  are  transMitted  with 
even  parity.  The  five  subsets  of  control  characters  are 
defined  In  paragraphs  2  through  6. 

2.  Communication  Frawl ng  Characters .  Communication  framing 
characters  are  a  subset  of  control  characters  whose  positional 
and  coding  significance  serve  to  delineate  the  beginning  and 
end  of  each  serial  block  of  data  which  comprise  the  trans¬ 
mission  of  a  message.  Two  of  these  characters  precede  the 
block  and  two  succeed  the  block.  A  block  consists  of  80  text 
characters  together  with  the  associated  framing  characters 
for  a  total  of  84  characters. 

a.  Start  of  Heading  -  SOH.  SOH  Is  the  first  framing 
character  of  the  first  Block  of  a  message.  SOH  Is  an  even 
parity  character.  It  Is  always  followed  by  the  select 
character.  This  sequence  will  not  be  split  by  any  other 
character. 

Select  -  SEL.  The  select  character  Is  the  second 
framing  character  of  the  first  block  of  a  message.  It  Is  an 
alphabetic  character  with  even  parity.  At  the  transmitting 
subscriber  terminal  the  select  character  Is  determined  by 
the  Language  Media  Format  (LNF)  Indicator  or  on  the  basis 
of  switch  settings.  Select  characters  that  may  be  used  at 
the  transmitting  subscriber  terminal  are  A»  B»  C,  D»  E,  J* 

K*  M.  P,  Gt  and  H.  The  receiving  subscriber  terminal  will 
process  messages  and  route  them  to  the  output  device 
associated  with  the  select  character  with  the  exception  of 
a  narrative  message  containing  either  S  or  F  select  character. 
The  S  or  F  select  characters  will  be  routed  to  the  specified 
output  device  dependent  upon  subscriber  terminal  configuration. 
The  ASC  program  uses  the  LNF  to  determine  whether  to  perform 
message  exchange  and  may  change  the  select  character  to 
correspond  to  the  required  output  format.  Select  characters 
that  may  be  used  by  the  ASC  are  A,  B,  C,  D,  E,  F,  M,  P,  S, 
and  H. 
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(1)  The  select  characters  will  be  as  follows: 


Select 

Characters 

A 

B 

C 

D 

E 

F 


H 

J 


M 

P 

S 


Identification 

Teletypewriter  format  and  code. 

Binary  nonstandard  parity  magnetic 
tape. 

Binary  standard  parity  magnetic  tape. 
Card  format. 

Data  format  magnetic  tape  terminal. 

Switch  card  flash  messages  Identi¬ 
fication.  Activate  operator  alarm. 

Identifies  the  block  transmitted 
In  response  to  ENQ. 


Select  HSU 
Select  CSU 


ASCII  paper  tape. 

Circuit  switching  unit. 
CONUS  AUTOOIN. 

Circuit  switching  unit. 
CONUS  AUTODIN. 

Reserved  for  future  use. 

Reserved  for  future  use. 


Switch  paper  tape  flash  messages  Idcn- 
t1f1cat1on--Act1 vate  operator  alarm. 
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(2)  AUTODIN  handling  of  select  characters  will  be  as 

follows: 

(a)  Select  Characters  A,  b,  C,  0.  E,  and  H  are 
used  by  the  receiving  terminal  to  route  messages  to  the  output 
device  associated  with  the  Select  Character.  Select  Characters 
J  and  K  are  used  in  circuit  switching  (CSU)  applications. 

(b)  Select  character  F  will  be  Inserted  by  the 
ASC  as  the  second  framing  character  of  the  first  block  of  each 
card  message  delivered  to  a  Node  I  ASCII  channel  If  the  header 
of  the  message  Indicates  precedence  Z.  It  will  not  be 
Inserted  by  any  subscriber  terminal. 

(c)  Select  character  S  will  be  Inserted  by  the 
ASC  as  the  second  framing  character  of  the  first  block  of 
each  paper  tape  message  delivered  to  a  Mode  I  ASCII  channel 
If  the  header  of  the  message  Indicates  precedence  Z.  SEL-S 
will  not  be  generated  by  any  terminal. 

(d)  The  ASC  will  verify  that  the  select  character 
as  received  from  a  Mode  I  ASCII  channel  Is  an  even  parity 
character,  check  the  select  character,  ascertain  that  It  Is 
one  of  a  set  of  assigned  select  characters  and  reject  the 
message  If  the  check  falls.  The  ASC  will  transmit  the 
appropriate  select  character  to  the  Mode  I  ASCII  terminal. 

(e)  Select  Character  6  Is  not  defined  for  use  In 
the  leased  ASC's.  Select  Characters  M  and  P  are  reserved 
for  future  use. 

(3)  The  IMF  Indicator  Is  placed  In  the  second  and 
third  position  of  the  JANAP  128  message  header.  The  first 
character  of  the  IMF  denotes  the  format  of  the  messages  as 
originated;  the  second  character  denotes  the  preferred  output 
format.  IMF's  will  be  as  specified  In  JANAP  128. 
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(4)  The  LMF  codes  authorized  for  use  In  AUTOOIN  are 


listed  below 
JANAP  128. 

These  codes  can  only  be 

paired  as  prescribed  In 

IMF 

Source  Media 

Format 

A 

Paper  Tape  (tele¬ 
typewriter  ASCII) 

Any  ASCII  Teletypewriter 
message  which  Is  not 
off-line  encrypted. 

B 

Magnetic  Tape,  vari¬ 
able  record 

Binary  text,  not  to 
exceed  1200  native  char¬ 
acters  per  record. 

C 

EAM  cards  or  magnetic 
tape 

Fixed  record  length  of  80 
characters . 

D 

Magnetic  Tape,  vari¬ 
able  record 

Alpha  numeric  tape  record 
not  to  exceed  1200  native 
characters  per  record. 

F 

Paper  tape  from  Node  II 
and  Mode  V  relays 
(ITA  #2) 

Format  automatically 
generated  In  header, 
position  2,  by  ASC.  For 
ASC  use  only. 

I 

Magnetic  tape,  vari¬ 
able  record 

Binary  text-nonstandard 
parity.  Not  to  exceed 

1200  native  characters 
per  record. 

Q 

Paper  tape,  ITA  #2, 

Format  converted  ACP 

127  to  JA»  A?  128 

For  use  only  at  Mode  I 
subscriber  terminals  per¬ 
forming  format  automatic 
conversion. 

R 

Paper  tape  (Teletype¬ 
writer  ITA  #2) 

Off-line  encrypted  text 

S 

Magnetic  tape  or 
punched  card 

Single  80  character  record 
which  Is  a  complete  date 
message  Including  header 
and  EOTS. 

T 

Paper  tape  (teletype¬ 
writer  ITA  #2) 

Any  ITA  12  Teletypewriter 
message  which  Is  not  off- 

line  encrypted. 


DCAC  370-D175-1 


3-5 


c.  Start  of  Ttxt  -  STX.  SIX  is  the  first  f raising  character 
of  all  blocks  except  for  the  first  block  of  a  aessege.  STX  is  an 
even  parity  character. 

Delete  -  DEL.  At  a  Node  I  ASCII  svbscriber  tensinal  DEL 
will  be  placed  in  the  second  freeing  character  position  of  all 
blocks,  with  the  exception  of  the  first  block  of  a  eessage.  This 
character  will  have  even  parity.  On  input  free  a  tributary,  the 
ASC  will  change  this  character  to  the  proper  security  character. 

e.  AUTODIN  Security  -  (Switch  Action).  On  input  from  a  tribu¬ 
tary,  the  ASt  wilt  add  the  security  character  in  the  second 
framing  character  position  of  all  blocks  with  the  exception  of  the 
first  block  of  the  message.  On  input  from  a  trunk,  the  ASC 
will  validate  the  security  character  in  the  header  against  the 
security  character  of  the  second  and  all  succeeding  blocks.  This 
character  will  be  the  same  character  as  the  security  classification 
indicator  in  the  message  header. 

(1)  The  security  classification  indicators  are; 

(a)  A  for  SPECAT. 

(b)  T  for  Top  Secret. 

I 

(c)  S  for  Secret. 

(d)  C  for  Confidential. 

(e)  R  for  Restricted  (Not  authorized  for  Intra-USA 
use) . 

(f)  E  for  EFTO  (Encrypted  for  transmission  only). 

(g)  U  for  Unclassified. 

(h)  H  for  Unclassified  (Special  Handling). 

(2)  The  ASC  will  process  R  and  C  as  CONFIDENTIAL  and 
U  and  N  as  UNCLASSIFIED. 

(3)  At  the  ASC,  the  security  characters  in  the  header 
format  are  checked  to  assure  that  the  security  classification 
of  the  message  does  not  exceed  the  authorized  security  level  . 

of  the  circuit.  The  security  prosign  which  was  added  to  the  sec¬ 
ond  and  all  succeeding  blocks  of  a  message  will  be  checked  before 
the  blocks  are  transmitted.  If  a  mismatch  occurs  between  the 
seouz^lty  o  las  a  if  loot  ion  of  a  messase  the.  authorized  aeourlty 
level  of  a  circuit,  the  neesage  will  be  autcmatlcally  delivered  to  a 


V 


I 
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security  alternate  If  one  has  been  desigfiated.  If  no  security 
alternate  has  been  designated,  the  message  will  be  removed  from 
the  system  and  the  originator  advised. 

(4)  If  a  mismatch  occurs  as  the  message  Is  being  trans¬ 
mitted,  transmission  will  be  halted  and  cancelled  (CAR  sent)  and 
the  message  for  the  destination  removed  from  the  system.  At 
the  Government-owned  ASC's,  the  header  Is  transmitted  td  the 
traffic  service  section,  and  at  the  leased  ASC's,  a  traffic 
printout  Is  Issued  to  a  local  monitor  printer  Indicating  an  error. 

(5)  An  Incoming  message  from  a  tributary  containing  a 
higher  security  classification  than  the  security  classification 
of  the  Incoming  line  will  be  rejected  (RM  sent)  by  the  ASC. 

The  ASC  will  automatically  send  a  service  message  to  the  tribu¬ 
tary  and  to  the  traffic  service  section  of  the  ASC. 

(6)  On  output  to  a  tributary,  the  ASC  will  replace  the 
security  character  In  the  second  framing  character  position  of 
the  second  and  all  succeeding  blocks  with  the  even  parity  DEL 
character.  On  output  to  a  trunk,  the  ASC  will  not  replace  the 
security  character. 

f.  End  of  Transmission  Block  -  ETB.  ETB  Is  the  third  framing 
character  of  all  blocks  except  the  last  block.  It  Is  an  even 
parity  character.  ETB  always  appears  In  the  83rd  character  posi¬ 
tion  of  a  block  or  following  EN  In  those  messages  where  short 
blocks  are  permitted. 

g.  End  of  Text  -  ETX.  ETX  Is  the  third  framing  character 
of  the  last  block  of  a  message.  ETX  Is  an  even  parity  character 
and  always  appears  In  the  83rd  character  position  of  the  last 
block  of  a  message  or  following  EH  In  those  messages  where  short 
blocks  are  permitted. 

h.  Block  Parity  -  BP.  BP  Is  the  last  fiv  ...racter  of 

every  blcck  in  the  message.  BP  always  follows  tTB  or  ETX  and  no 
other  character  may  be  Inserted  between  these  characters.  BP  may 
be  either  odd  or  even  parity  because  It  Is  formed  by  the  binary 
addition  without  carry  of  each  of  the  bits  in  each  row  of  a  block 
starting  with  the  second  framing  character.  Including  all  text 
characters,  the  EN  and  NC  characters  If  used,  and  ETX  or  ETB. 
Receive  control  characters  a*'e  not  Included  In  the  block  parity 
summation.  The  synchronous  receiving  terminal  will  count  the 
one  bits  of  each  received  character  starting  with  the  second 
character  of  each  block.  When  ETX  or  ^B  Is  detected,  the  next 
character  will  be  compared  bit  for  bit  with  the  receiver  generated 
BP  character.  The  two  characters  must  oe  Identical.  If  they 

are  not,  the  block  Is  considered  to  be  In  error. 


■t  -.-laj-'. 


DCAC  370-D175-1 


3-7 


1.  CONUS  AUTODIN  Frtwlrig  Characters.  The  following 
cross-referenced  control  choractors  will  be  used  es  frenlng 
charec^.ers  on  the  respective  lines  end  within  the  leased  ASC. 

ASCII  FIELDATA  INTERNAL 


EM 

EDB 

EDB 

STX 

SOLB 

SOLB 

ETB 

EOLB 

EOLB 

ETX 

EOM 

EON 

BP 

BP 

SOM-H  A  SOM-L 

SON-H  1  SON-L 

SOH 

SON-L 

DEL 

1  (Ignore) 

1  (Ignore) 

3.  Receive  Control  Characters.  Receive  control  characters 
are  a  subset  of  control  characters  which  are  sent  by  a  receiving 
station  when  requested  to  do  so  by  the  transnl ttlno  station. 

They  are  answers  or  responses  to  transmission  of  blocks  or 
control  sequences  received  at  the  receiving  location.  These 
characters  are  ACK  1.  ACK  2,  NAK.  RN»  and  WBT.  All  the 
Receive  Control  Characters  are  transmitted  In  Identical 
contiguous  pairs,  each  character  having  even  parity.  They 
may  be  Interspersed  anywhere  In  the  bit  stream  except  between 
two  adjacent  framing  characters,  and  they  are  not  added  to  the 
block  parity  sum  nor  are  they  counted  In  establishing  the 
positional  criteria  for  ET8  or  ETX. 


a.  Requests  fdr  Answers. 

(1)  The  requests  for  an  answer  are: 

(a)  ETX-BP  or  ETB-BP  If  the  rest  of  the  block 
Is  In  proper  format  with  the  proper  framing  characters. 


(b)  The  REP  sequence. 


(c)  The  CAN  sequence. 

(d)  The  ENQ  sequence. 
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(2)  When  •  request  for  an  answer  Is  received,  the 
receiver  will  respond  with  an  answer  which  Is  Inserted  In 
the  transmitting  side  within  three  character  times  at  the 
modulation  rate  of  the  line.  This  does  not  mean  that  the 
transmitter  will  receive  the  answer  In  three  character  times 
from  the  time  It  requests  an  answer.  There  are  line  delay 
variables  to  add  to  the  overall  time. 

b.  Acknowledge  Number  One  -  ACK  1.  ACK  1  Is  sent  by 

the  ASC  or  subscriber  terminal  to  signal  the  transmitter  that 
a  block  has  been  received  correctly.  It  and  the  other  answer 
characters  are  sent  only  when  requested  by  the  transmitter. 

ACK  1  1s  the  answer  to  the  first  block  received  after  power 
on,  or  after  a  message  has  been  canceled,  or  after  a  connection 
has  been  established  In  CONUS  AUTOOIN  CSU  operation.  Thereafter, 
ACK  1  Is  used  alternately  with  ACK  2  to  Indicate  corrwCtly 
received  blocks. 

c.  Acknowledge  Number  Two  ■  ACK  2.  ACK  2  is  sent  by 
the  ASC  or  subscriber  terminal  ^n  acknowledgment  of  every 
correct  block  received  after  a  block  which  was  answered  with 
ACK  1.  The  sequence  of  alternate  ACK  1  and  ACK  2  Is  not  Inter¬ 
rupted  between  messages;  I.e.,  If  the  answer  to  the  last  block 
of  a  message  was  ACK  1,  the  answer  to  the  first  block  of  the 
following  message  will  be  ACK  2.  ACK  2  1$  the  proper  answer 
to  a  CAN  sequence. 

d.  Negative  Acknowledge  -  NAK.  NAK  Is  sent  by  the  ASC 
or  a  subscnber  terminal  wnen  an  error  has  been  detected  during 
the  receipt  of  a  properly  framed  block.  It  Is  sent  when  an 
answer  Is  requested,  not  at  the  time  of  detection  of  the  error. 
Upon  receipt  of  NAK  the  transmitter  will  repeat  the  complete 
block  for  which  the  NAK  applies. 

e  Reject  Your  Message  -  RM.  RM  Is  sent  as  a  response  to 
a  properly  framed  block  to  inform  the  transmitter  that  there 
Is  a  defect  In  the  message  that  cannot  be  corrected  by  retrans¬ 
mission  of  the  block.  Upon  receipt  of  RN,  the  transmitter  will 
cause  the  message  to  be  canceled.  RM  may  be  sent  only  by  the 
ASC's,  and  computer  Interface  subscriber  terminals.  Computer 
Interface  subscriber  terminals  are  permitted  to  send  RM  only 
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automatically  and  only  after  receipt  of  the  BP  character  or 
a  REP  character  which  follows  a  power  up  condition,  a  momentary 
loss  of  power,  or  a  return  from  self-test.  Subscribers  with 
Digital  Subscriber  Terminal  Equipment  (DSTE)  are  not  required 
to  send  RM. 

f.  Walt  Before  Transmitting  -  WBT,  WBT  Is  sent  by  the 
ASC  or  a  subscriber  terminal  as  response  to  a  properly  framed 
block  to  Inform  the  transmitter  that  It  can  no  longer  accept 
blocks.  While  WBT  Is  being  ret^elved,  the  transmitting  station 
can  send  only  control  characters  or  SYN  characters  except  In 
continuous  operation  as  noted  In  chapter  5. 

4.  Transmit  Control  Characters.  Transmit  control  characters 
are  a  subset  of  control  characters  which  are  sent  by  the 
transmitting  station  to  direct  the  receiving  station  to  take 
some  action.  These  characters  are  REP,  CAN,  and  ENQ.  They 
are  transmitted  In  Identical  contiguous  pairs,  each  character 
having  even  parity.  Transmit  control  characters  may  be  trans¬ 
mitted  only  between  blocks  In  b.1ock-bv-b1ock  operation.  In 
continuous  operation,  transmit  control  characters  may  be  sent 
between  blocks  and  also  after  the  82nd  character  position. 

See  chapter  5  for  definitions  of  block-by-block  and  continuous 
operation. 

••  Reply  -  REP.  REP  Is  sent  bv  the  transmitting  station 
to  direct  the  receiver  to  send  Its  last  response  or  Its  current 
updated  response;  I.e.,  ACK  1,  ACK  2,  NAK,  RN,  or  WBT.  Each 
transmitting  station  will  be  equipped  with  a  variable  timer 
hereafter  referred  to  as  the  answer  timer.  When  the  BP  char¬ 
acter  of  a  block  Is  transmitted,  the  answer  timer  will  be 
started. 

(1)  REP  will  be  sent  when  the  answer  timer  expires 
If: 

(a)  ACK  1,  ACK  2,  NAK,  or  RN  has  not  been 

received. 

(b)  WBT  has  been  received. 

(c)  No  answer  has  been  received. 

(2)  The  timer  will  be  restarted  each  time  REP  Is  tent. 
At  such  time  as  ACK  1,  ACK  2,  NAK,  or  RN  Is  received,  the 
timer  will  be  stopped. 
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(3)  The  time  to  which  the  answer  timer  Is  set  Is  the 
maximum  allowable  time  which  the  transmitter  should  wait  for 
an  answer  before  requesting  the  answer.  The  precise  time  Is 
a  variable  and  Is  a  function  of  the  line  modulation  rate,  the 
length  of  the  line,  delays  In  the  modems  and  different  carrier 
section  propagation  times.  The  round  trip  delay  time  Is 
determined  by  adding  the  transmitting  and  receiving  line 
delays  to  the  reaction  time  of  the  receiver.  The  maximum 
response  time  of  the  receiver  Is  fixed  at  the  time  required 

to  send  three  characters  at  the  operating  line  modulation 
rate.  Thus  the  answer  timer  setting  Is  determined  by  adding 
up  the  maximum  expected  line  delays  to  the  maximum  receiver 
response  time  plus  a  safety  factor.  This  timer  setting  Is 
based  on  block-by* block  operation. 

(4)  For  continuous  mode  operation  this  timer  setting 
may  expire  within  the  block  following  the  one  for  which  the 
answer  Is  outstanding.  In  this  case,  the  first  REP  should 
not  be  sent  until  the  80th  data  character  or  EN  for  this 
block  hat  been  tent.  Once  sent  It  Is  repeated  thereafter 

at  Intervals  as  defined  above. 

(5)  Typical  answer  timer  settings  used  are  3  seconds 
for  75  to  600  baud  circuits  and  one-quarter  to  one-half 
second  for  1200  and  2400  baud  circuits. 

(6)  If  REP  Is  sent  three  times  without  a  reply  from 
the  receiver,  an  alarm  will  be  activated. 

b.  Cancel  -  CAN.  CAN  Is  sent  by  a  transmitting  station 
to  direct  the  receiver  to  cancel  or  discard  the  message 
currently  being  received.  Between  messages  It  serves  as  a 
means  of  synchronizing  the  ACK  sequence. 

(1)  The  CAN  sequence  may  be  Initiated  manually  or 
automatically  by  an  uncorrectable  error  condition  at  the 
transmitter  or  by  the  receipt  of  RM  as  the  response  to  a 
block. 


(2)  CAN  must  never  be  transmitted  within  the  text 
portion  of  a  block  nor  when  the  answer  to  a  block  Is  out¬ 
standing.  If  the  response  to  a  block  Is  WBT,  CAN  must  not 
be  sent  until  ACK  1,  ACK  2,  NAK,  or  RN  has  been  substituted 
for  NBT  by  the  receiver.  CAN  must  be  acknowledged  with  ACK  2. 
When  CAN  Is  sent,  the  answer  timer  will  oe  started  and  If 
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ACK  2  has  not  been  received  when  the  timer  expires,  CAN  will  be 
sent  again.  If  the  response  to  CAN  Is  HBT,  CAN  will  continue 
to  be  sent  each  time  the  timer  expires. 

(3)  If  CAN  Is  sent  three  times  without  a  reply  from 
the  receiver,  an  alarm  will  be  activated  and  the  CAN  sequence 
will  continue  to  be  sent  at  predetermined  Intervals.  If  a 
CAN/WBT  sequence  continues  for  approximately  5  minutes,  the 
ASC  program  will  Initiate  a  printout. 

c.  Enquiry  -  ENQ.  ENQ  Is  sent  by  the  Government-owned 
ASC's  to  request  that  an  AUTOVON  connected  subscriber  terminal 
Identify  Itself.  The  answer  to  ENQ  Is  defined  In  chapter  6. 

This  control  character  Is  not  used  In  leased  ASC's. 

5.  Special  Control  Characters.  Special  control  characters  are 
a  subset  of  control  characters  which  perform  the  following 
functions : 

a.  End  of  Medium  -  EM.  EM  Is  a  special  control  character 
which  marks  the  end  o^  text  In  a  block  containing  79  characters 
or  less.  EM  will  have  even  parity  and  will  be  Included  In  the 
block  parity  check.  EH  must  Immediately  follow  the  last  text 
character  of  a  block  containing  79  or  less  text  characters. 

EM  will  be  followed  by  one  of  the  communication  framing  char¬ 
acter  sequences,  ETB-BP  or  ETX-BP  (see  chapter  5,  Continuous 
Mode  for  an  exception).  EM  Is  permitted  In  messages  containing 
SEL-G  or  an  IMF  of  BB,  00,  and  II.  The  Common  Control  Unit  at 
the  subscriber  terminal  will  have  the  capability  to  Insert  the 
EM  character  In  messages  containing  select  characters  other 
than  B,  C,  E,  and  G,  but  this  capability  Is  reserved  for 
future  use. 

b.  Mode  Change  -  MC.  MC  Is  a  special  control  character 
used  to  mark  the  end  of  the  binary  text  portion  of  the  message 
(IMF  BB  or  II).  (See  chapter  10). 

c.  Suspected  Invalid  Message  -  INV.  INV  Is  sent  by  the 
ASC  or  a  subscriber  terminal  when  an  unsolicited  answer  Is 
received.  INV  will  be  transmitted  as  dual  character  sequence  In 
response  to  each  ACK  1,  ACK  2,  NAK,  RM,  or  UBT  sequence  received 
when  an  answer  Is  not  expected  by  the  transmitter.  An  alarm 
will  be  activated  when  the  INV  control  character  sequence  Is 
transmitted  or  received.  INV  may  be  Interspersed  anywhere  In 
the  bit  stream  except  between  two  adjacent  framing  characters 

or  between  adjacent  characters  of  a  two-character  control 
sequence. 
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6.  Synchronous  Idle  -  SYN.  SYN  is  used  with  synchronous 
operation  to  enable  character  synchronization  of  the  bit 
stream  between  the  transmitter  and  th“  receiver.  SYN  is 
an  even  parity  character  which  is  transmitted  continuously 
whenever  the  transmitter  cannot  or  should  not  transmit  data. 
In  ci^'cuit  Switch  Operation,  SYN  is  also  used  as  a  Service 
Request.  See  chapter  7. 
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CHAPTER  4.  DIGITAL  SYNCHRONIZATION 

1.  Character  Frame.  Synchronous  Idle  (SYN)  Is  an  even  parity 
control  character  used  to  establish  and  maintain  digital 
synchronization  when  no  other  characters  are  being  exchanged. 

In  a  nonframed,  nondata  state  the  terminal  and  ASC  shift  the 
received  bit  until  the  eight-bit  configuration  assigned  to  the 
SYN  character  is  detected.  After  the  first  SYN  character  Is 
detected,  the  next  three  characters  are  looked  at  for  the 

same  SYN  configuration.  If  the  following  three  characters  have 
the  same  configuration,  the  terminal  or  ASC  Is  considered  to 
be  In  character  frame  and  traffic  may  be  exchanged.  If  the 
following  three  characters  are  not  SYN  characters,  then  the 
above  process  Is  resumed.  When  a  receiver  Is  In  character 
frame.  It  will  remain  In  this  state  until  the  out  of  frame 
criteria  Is  recognized. 

2.  Loss  of  Character  Kr:tme.  The  receiver  will  consider 
Itself  out  o/  frame  and' start  the  reframing  procedure  when 
It  falls  to  detect  four  consecutive  SYN  characters  or  a  REP 
or  CAN  sequence  within  a  time  delay  equal  to  the  answer  timer 
setting.  The  time  delay  will  start  when  the  block  parity 
character  Is  received  or  when  the  receiver  Is  Ignoring 
characters  waiting  for  a  REP  or  CAN.  The  time  delay  will  be 
stopped;  I.e.,  not  allowed  to  expire,  when  the  expected  SOH 

or  STX  character  Is  received.  The  time  delay  will  be  restarted 
whenever  four  consecutive  SYN  characters  or  a  REP  or  CAN 
sequence  Is  received. 


CHAPTER  5.  BLOCK-BY-BLOCK  AND  CONTINUOUS  OPERATION 


1.  Introduction.  The  synchronous  channel  coordination 
procedures  described  herein  are  divided  Into  two  parts. 

The  first  part  describes  block-by-block  operation  and  the 
second  part,  the  procedures  used  In  continuous  operation. 
Continuous  operation  Is  designed  primarily  for  high  reliability 
circuits  over  which  the  percentage  of  block  retransmissions  Is 
relatively  low.  In  continuous  operation,  transmission  of  a 
second  block  can  start  prior  to  receipt  of  the  proper  ACK 

for  the  first  block,  thereby  saving  the  turn-around  time  between 
blocks.  Greater  circuit  efficiency  Is  realized  on  highly 
reliable  lines.  Block-by-block  operation  Is  more  efficient  on 
less  reliable  lines.  Since  a  oreater  proportion  of  retrans¬ 
missions  Is  required  on  these  lines,  subsequent  line  blocks 
are  not  transmitted  until  the  previous  line  block  has  been 
properly  acknowledged.  The  greater  the  time  delays  associated 
with  the  transmission  path,  the  less  efficient  block-by-block 
operation  becomes.  The  narrative  description  Is  complemented 
by  the  flow  charts  shown  In  figures  5-1  through  5-12.  Dynamic 
examples  demonstrating  simultaneous  transmission  and  channel 
coordination  are  Illustrated  In  figures  5-15  through  5-18. 
Figures  5-13  and  5-14  Illustrate  the  CONUS  AUTODIN  CSU  operation 
Details  of  CSU  operation  are  given  In  chapter  7. 

2.  Introduction  to  Block-by-Block  Operation.  Block-by-block 
operation  Is  the  synchronous,  duplex,  transmission  and 
reception  of  blocks  of  84  (or  less)  characters  wherein  after 
a  block  Is  sent,  no  further  blocks  are  transmitted  until  an 
answer  Is  received.  Synchronizing  control  characters  are  sent 
until  the  proper  acknowledgment  Is  received,  at  which  time 

the  next  block  Is  transmitted.  If  a  NAK  sequence  Is  received, 
the  same  block  will  be  retransmitted;  however.  If  no  answer 
Is  received,  then,  after  a  preselected  time  has  expired,  the 
REP  sequence  Is  sent.  The  answer  to  the  REP  sequence  will 
determine  the  next  operation.  If  the  proper  ACK  Is  received, 
the  next  block  will  be  transmitted.  However,  If  the  wrong 
ACK  Is  received,  the  block  will  be  retransmitted.  Figures 
5-15  and  5-16  are  dynamic  examples  of  block-by-block  channel 
coordination.  Blocks  will  be  framed  as  described  In  chapter  3. 
Transmit  control  characters  and  receive  control  characters  may 
not  be  sent  between  the  start  of  block  character  and  the  second 
position  character  or  between  the  end  of  block  character  and 
the  block  parity  character.  Synchronizing  control  characters 
may  not  be  sent  between  the  start  of  block  position  and  the 
block  parity  position. 


i.  Analysis  of  Block-by-Block  Receive.  Before  message 
reception  starts,  the  receiver  must  establish  and  maintain 
synchronization  with  the  transmitter.  Bit  synchronization 
and  character  synchronization  (frame)  must  take  place  as 
specified  In  chapter  4.  Once  character  frame  has  been  est¬ 
ablished,  loss  of  character  frame  will  be  suspected  when  the 
receiver  times  out  and  falls  to  detect  SYN.  After  thesp 
synchronizing  processes  take  place,  the  receiver  Is  ready  to 
accept  messages.  All  discussion  hereafter  w1 1 1  assume  that 
synchronization  and  character  frame  have  taken  place  unless 
stated  otherwise. 

a.  After  the  receiver  Is  In  character  frame  and  Is 
ready  to  receive  messages.  It  Is  receiving  BYN  characters 

or  control  characters,  ^his  Is  the  nondata  state  or  condition. 
When  receiving  the  text  characters  of  a  block,  the  receiver 
Is  said  to  be  In  the  data  state  or  condition.  Thus,  the  time 
between  reception  of  blocks  Is  the  receive  nondata  condition 
and  the  time  during  which  a  block  Is  being  received  and  accepted 
Is  the  receive  data  condition  In  the  block-by-block  operation. 

b.  If  no  answers  are  expected  and  an  answer  Is  received, 
then  a  transmission  of  an  Invalid  message  Is  Indicated  and 
the  INV  sequence  Is  returned  for  each  such  return  control 
sequence. 

c.  The  flow  charts,  figures  5-1  to  5-6  Indicate  how  char¬ 
acters  are  processed  from  the  receive  side  of  the  line.  Where 
It  Is  necessary  for  the  receive  side  to  send  a  character,  a 

flag  will  be  set  and  the  character  will  be  sent  by  the  transmitte 
The  receive  flow  charts  have  been  divided  Into  five  groups 
which  are: 

(1)  The  start  of  block  framing  character  position 
(figure  5-1). 

(2)  Second  character  position  (figure  5-2). 

(3)  Text  character  position  (figure  5-3). 

(4)  End  of  block  framing  character  position 
(figure  5-4). 

(5)  Block  parity  position  (figure  5-5). 
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d.  In  the  start  of  block  position  the  receiver  accepts 
synchronizing  characters,  receive  control  characters,  transmit 
control  characters,  the  INV  character,  or  the  proper  SOH  or 
STX  character.  Between  messages,  the  only  acceptabl^char- 
acter  which  can  make  the  transition  from  the  nondat^to  the 
data  state  for  the  receiver  Is  SOH.  After  having  x^celved 

a  SOH  character  In  the  first  block,  the  recel veiyjmoks  for 
a  STX  character  In  the  first  block  position  In  /^h.  succeeding 
block  until  either  the  End  of  Text  (ETX)  chara/tfer  or  a  CAN 
sequence  has  been  received  and  acknowledged.  /Refer  to  figure 
5-1.  Message  Integrity  Is  maintained  by  requiring  that  the 
end  of  block  framing  character  sequence  accepted  last  Is 
ETB-BP.  If  this  requirement  Is  met,  STX  Is  accepted,  and 
the  second  framing  character  Is  expected. 

e.  The  acceptable  characters  In  the  second  framing 
position  are  even  parity  Select  (SEL)  characters.  Security 
(SEC)  characters,  or  the  Delete  (DEL)  character.  If  the 
second  character  Is  not  even  parity,  the  receiver  will  ignore 
the  block  and  wait  for  the  REP  or  CAN  sequence.  In  the 
Government-owned  ASC's,  the  second  framing  character  w1 1 1  be 
additionally  checked  to  determine  that  It  Is  one  of  the  accept¬ 
able  set.  If  the  second  character  Is  not  one  of  the  acceptable 
set,  the  receiver  will  Ignore  the  block  and  wait  for  the 

REP  or  CAN  sequence.  In  the  leased  ASC's,  the  second  framing 
character  will  be  additionally  checked  to  determine  that 
It  Is  neither  SYN,  nor  one  of  the  framing  characters  (SOH, 

STX,  ETB,  ETX),  nor  one  of  the  transmit  or  receive  control 
characters.  If  the  receiver  determines  the  character  to 
be  one  of  these  characters,  the  block  Is  Ignored  and  the 
receiver  waits  for  the  REP  or  CAN  sequence. 

f.  After  receiving  a  valid  SOH,  the  next  framing  char¬ 
acter  must  be  the  SEL  character.  The  tributary  will  detect 
an  error  Immediately  If  the  select  character  Is  part  of  the 
select  character  set  but  the  terminal  has  not  been  assigned 
that  particular  select  character.  In  this  case  the  tributary 
will  set  the  NAK  flag.  For  multiple  block  messages,  the  ASC's 
will,  after  the  block  has  been  acknowledged,  check  the  select 
character  against  the  acceptable  select  characters  for  that 
channel.  For  single  block  messages,  the  ASC's  will,  prior  to 
the  block  being  acknowledged,  check  the  select  character 
against  the  acceptable  select  characters  for  the  channel.  If  a 
mismatch  occurs,  the  ASC's  will  set  the  RM  flag  causing  the 
transmit  section  to  send  the  RH  sequence. 


g.  The  second  framing  character  of  all  except  the 
first  block  of  a  message  may  be  either  DEL  or  a  security 
character.  If  the  ASC  Is  receiving  a  message  from  a 
terminal,  the  second  character  Is  a  DEL.  Message  traffic 
after  having  been  processed  by  an  ASC  will  have  a  security 
character  placed  In  the  second  framing  character  position. 

The'  ASC  will  validate  the  DEL  and  SEC  character  In  the  same 
manner  as  It. does  the  SEL  character.  If  a  mismatch  occurs, 
the  ASC  will  set  the  RM  flag  causing  the  transmit  section 
to  send  the  RM  sequence.  If  this  character  Is  accepted, 
the  receiver  will  move  to  the  text  character  position. 

h.  In  the  text  character  position,  only  odd  parity 
data  characters,  even  parity  receive  control  characters, 
and  even  parity  special  control  characters  are  allowed. 

The  receive  control  characters  and  the  special  control  char¬ 
acter  INV  must  be  double  character  sequences. 

(1)  The  NAK  flag  will  be  set,  if  a  double  character 
sequence  Is  broken,  or  If  an  even  parity  transmit  control 
character  Is  received,  or  If  an  even  parity  data  character 
Is  received.  When  the  NAK  flag  Is  set.  It  will  not  be  used 
to  update  the  responie  until  after  receipt  of  block  parity 
for  that  block. 

(2)  If  b  framing  control  character  or  a  synchronizing 
character  Is  received  In  the  text  character  position, 

the  receiver  will  Ignore  the  block,  go  to  the  waiting  state, 
and  wait  for  the  REP  or  CAN  sequence. 

(3)  Reception  of  data  characters  will  be  continued 
until  the  receiver  reaches  the  end  of  block  framing  position. 
The  receiver  Is  In  the  end  of  block  framing  position  when  80 
text  characters,  or  79  or  less  text  characters  and  the  even 
parity  EM  character  Is  received.  It  should  be  noted  that  In 
the  channel  coordination  procedures  the  even  parity  MC  and 
EM  characters  are  treated  as  text  characters. 

1.  In  the  end  of  block  framing  position,  the  only  char¬ 
acters  accepted  are  receive  control  characters,  INV,  ETB,  or 
ETX.  Any  other  character  received  In  the  83rd  character 
position  will  cause  the  receiver  to  Ignore  the  block  and  wait 
for  the  REP  or  CAN  sequence.  All  characters  received,  other 
than  control  characters,  will  be  Ignored  until  the  REP  or  CAN 
Is  received. 


UtAL  J/U-U I / 3- I 


j.  The  BP  position  of  the  receive  block  Is  established 
when  ETB  or  ETX  Is  accepted.  The  npxt  character  Is  BP. 

This  character  Is  compared  with  the  locally  generated  block 
parity  (BP)  framing  character.  If  they  do  not  compare  the  NAK 
flag  Is  set.  If  they  do  compare  and  the  NAK  flag  has  not  been 
previously  set,  the  proper  ACK  flag  Is  set  and  the  receiver 
returns  to  the  start  of  block  framing  of  the  next  block. 

Whenever  the  block  accepted  Is  determined  to  be  the  last 
block  of  a  message  (block  Is  terminated  with  framing  control 
characters  ETX-BP)  the  ACK  for  this  block  Is  withheld  until 
a  good  transfer  of  the  block  to  I/O  Is  confirmed.  If  the  NAK 
flag  Is  set,  the  receiver  returns  to  the  start  of  block 
framing  position  of  the  same  block  which  will  be  retransmitted. 
Following  the  BP,  the  receiver  can  reject  the  message  If 
required.  (See  chapter  3,  paragraph  3e.) 

NOTE:  If  the  received  BP  compares  with  the  generated  BP, 
and  the  NAK  Flag  has  not  been  set  previously,  the  block  Is 
accepted.  When  the  block  Is  accepted.  It  must  be  answered. 

If  the  receiver  cannot  accept  any  additional  blocks  at  this 
time.  It  may  halt  the  distant  transmitter  by  answering  the 
received  block  with  the  WBT  sequence.  If  this  delay  In 
ability  to  accept  another  block  continues,  then  the  next 
sequence  expected  to  be  received  Is  the  REP  sequence.  See 
figure  5-1.  Upon  receiving  the  REP  sequence,  the  receiver 
will  answer  with  the  WBT  sequence,  and  this  will  continue 
until  the  receiver  Is  able  to  accept  another  block.  When 
the  receiver  Is  ready  to  accept  blocks  again.  It  answers  the 
received  REP  sequence  with  the  acknowledgment  for  the  last 
accepted  block. 

Analysis  of  Block-by-Block  Transmit.  The  transmitter  Is 
In  the  nondata  state  when  It  ^s  not  sending  any  part  of  a 
block  and  Is  sending  SYN  or  control  characters.  The  transmit 
data  state  Is  entered  when  SON  or  STX  Is  sent  and  exists  until 
BP  of  the  block  being  transmitted  Is  sent.  Flow  diagrams  5-7 
through  5-12  Indicate  how  characters  are  processed  on  the 
transmit  side  of  the  line.  The  transmit  side  also  sends  receive 
control  characters  for  the  receive  side  and  intersperses  these 
control  characters  properly  In  the  text  portion  of  the  block. 

a.  The  transmit  flow  charts  have  been  divided  Into  six 
groups  which  are: 

(1)  Start  of  block  position  (figure  5-7). 

(2)  Second  character  position  (figure  5-8). 


(3)  Text  position  (figure  5-9). 

(4)  End  of  block  position  (figure  5-10). 

(5)  Transmit  answer  routine  (figure  5-11). 

(6)  Transmit  control  (figure  5-12). 

b.  In  the  start  of  block  position  the  transmitter  checks 
to  see  If  the  INV  character,  any  receive  control  characters, 
or  any  transmit  control  characters  are  to  be  sent.  If  there 
are,  these  double  character  sequences  will  be  sent  contiguously. 
The  start  of  block  character;  I.e.,  SOH  or  STX,  will  be  sent 

If  there  Is  a  block  to  send;  otherwise,  the  synchronizing 
control  characters  will  be  sent.  If  the  start  of  block  char¬ 
acter  Is  sent,  the  transmitter  will  move  to  the  second  char¬ 
acter  position. 

c.  The  character  to  be  sent  In  the  second  framing  position 
of  the  first  block  Is  the  SEL  character.  Both  the  tributary 
and  the  ASC  send  the  SEL  character  In  the  second  position 
after  the  SOH  character.  Only  the  SEL  character  may  be  sent 

at  this  time.  The  character  to  be  sent  In  the  second  framing 
position  of  the  second  and  all  succeeding  blocks  differs 
between  ASC  and  tributaries.  The  tributary  Inserts  DEL  In 
this  position.  The  ASC  Inserts  DEL  when  transmitting  to  a 
terminal  but  transmits  the  security  character  on  output  to  a 
trunk . 

d.  After  transmitting  the  start  of  block  character  and 
the  second  character,  the  transmitter  Is  now  the  text  position. 

In  this  position,  receive  control  characters,  text  characters,  or 
special  control  characters  may  be  sent.  Only  text,  NC,  and 

EM  characters  are  used  to  count  to  the  next  position.  After 
transmitting  80  text  characters  or  79  or  less  text  characters 
and  EH  character,  the  transmitter  Is  ready  to  send  the  end  of 
block  framing  character.  (If  In  continuous  operation  and  the 
transmitter  has  not  received  a  correct  acknowledgment  for  the 
previous  block,  then  the  transmitter  sends  synchronizing 
characters . ) 

e.  In  the  end  of  block  framing  position,  the  transmitter 
checks  to  see  If  any  answer  flags  are  set  and  If  set.  It  will 
send  the  answer.  If  there  Is  no  answer  to  be  sent,  the  end 
of  block  framing  character  Is  sent  (ETB  or  ETX)  followed  by 
the  block  parity  character.  At  this  time  the  transmitter 
starts  sending  synchronizing  characters  and  starts  timing  for 
an  answer.  (In  the  continuous  mode  the  transmitter  starts 
sending  the  next  block.  If  there  Is  one;  otherwise,  synchronizing 
characters  are  sent.) 


.  f.  Flow  chart  figure  5-12  is  followed  when  waiting  for  the 
answer  to  the  previous  block  or  the  answer  to  a  transmitted 
CAN  sequence.  If  any  receive  or  transmit  control  characters 
are  to  be  sent,  they  are  sent  at  this  time.  If  there  are 
no  answers  to  be  sent  and  the  answer  time  has  not  expired, 
synchronizing  characters  will  be  sent.  When  the  answer  timer 
expires,  the  proper  transmit  control  character  will  be  sent. 

If  the  CAN  sequence  or  the  last  block  Is  acknowledged,  the 
transmitter  will  send  the  start  of  block  character  of  the 
next  block. 

g.  It  should  be  noted  that  after  the  ETX-BP  sequence  has 
been  sent  In  the  block-by-block  operation,  the  message  cannot 
be  canceled  by  the  transmitter  If  the  expected  ACK  sequence 
has  been  received.  If  the  last  block  of  a  message  has  been 
acknowledged  with  the  expected  ACK  sequence,  the  CAN  sequence 
can  be  sent  but  It  will  not  cancel  the  message.  The  answer 
to  the  CAN  sequence  sent  after  the  last  block  of  a  message 
has  been  acknowledged  will  be  the  ACK  2  sequence.  This 
acknowledgment  merely  serves  as  an  ACK  reset,  requiring  the 
receiver  to  respond  to  the  next  block  transmitted  with  the 
ACK  1  sequence.  In  synchronous  operation,  the  ACK's  are 
alternated  first  ACK  1  and  then  ACK  2  for  alternate  blocks. 

The  receiver  sends  alternate  ACK's  and  the  transmitter  expects 
alternate  ACK's  as  answers  for  transmitted  blocks.  When  the 
transmitter  sends  the  CAN  sequence,  the  receiver  answers  with 
the  ACK  2  sequence;  the  next  ACK  sequence  sent  by  the  receiver 
as  an  answer  for  a  block  will  be  the  ACK  1  sequence.  The 
transmitter  will  expect  the  ACK  1  sequence  as  the  answer  for 
the  first  block  sent  after  sending  the  CAN  sequence.  The  RM 
sequence  may  be  sent  b'y  the  ASC  In  response  to  the  last  block 
of  a  message  and  In  this  case,  the  CAN  sequence  sent  after 
receipt  of  the  RM  sequence  will  cancel  the  message.  If  WBT 

Is  received  as  an  answer  to  the  CAN  sequence,  the  CAN  sequence 
will  be  repeated  at  REP  time  Intervals  until  WBT  Is  no  longer 
received  and  the  ACK  2  sequence  Is  received. 

h.  The  CAN  sequence  timing  Is  Identical  to  the  REP 
sequence  timing  procedure.  A  REP  sequence  will  be  sent  when 
an  answer  for  the  block  Is  not  received  In  the  allowable 
response  time.  Each  REP  sequence  will  be  repeated  by  the 
terminal  up  to  three  times  If  no  reply  Is  received.  If  no 
answer  Is  received  after  the  REP  sequence  has  been  sent  three 
times,  a  no  reply  alarm  Is  activated  and  the  terminal  will 
continue  to  send  the  REP  sequence  at  the  proper  Intervals.  The 
ASC  will  alarm  after  three  REP  sequences  have  been  sent  and 
will  continue  to  send  REP  sequences  at  the  proper  Intervals. 
Refer  to  figure  5-12.  If  the  previous  ACK  sequence  Is  received 
In  response  to  a  transmitted  block  or  In  answer  to  a  REP 
sequence,  the  block  will  be  retransmitted. 


5.  Continuous  Operation  -  Receive.  In  continuous  operation, 
as  In  b1ock-by-b lock  operation,  character  frame  must  be  estab¬ 
lished  before  data  reception  can  begin  (see  chapter  4).  Data 
reception  once  begun  Is  continuous;  I.e.,  the  SOH/SYX  char¬ 
acter  of  a  block  under  normal  conditions  will  be  contiguous 

to  the  block  parity  character  of  the  previous  block.  The 
proper  block  framing  character  is  STX  after  detection  of  SOH 
and  periodically  for  each  block  until  ETX  Is  detected.  Figure 
5-17  gives  a  dynamic  example  of  continuous  operation  channel 
coordination. 

a.  In  the  start  of  block  position,  continuous  operation 
Is  the  same  as  block-by-block  operation,  with  the  exception 
of  the  case  where  the  preceding  block  was  In  error.  In  this 
case.  If  the  last  received  block  Is  to  be  acknowledged  with 
NAK,  the  receiver  will  Ignore  a  valid  SOH  or  STX  character 

if  received  Immediately  after  the  BP  character  of  the  errored 
block  and  return  to  the  start  of  block  framing  character 
position.  See  figure  5-1. 

b.  The  reception  of  the  second  framing  character  Is  the 
same  for  both  continuous  and  block-by-block  o^erjtlo;..  lea 
figure  5-2. 

c.  Reception  of  data  characters  In  continucui  operation 
Is  the  same  as  In  block-by-block  operation.  See  figure  5-.3. 

d.  In  the  end  of  block  framing  position  the  acceptable 
characters  are  ETB,  ETX,  SYN,  receive  control  characters,  cr 
transmit  control  characters.  The  situation  of  receiving 

SYN  or  transmit  control  character  sequences,  before  receiving 
the  end  of  block  framing  character.  Is  encountered  when  the 
transmitting  station  has  not  received  an  answer  for  the  previous 
block.  Special  control  character  INV  Is  also  acceptable  at 
the  end  of  block  framing  time.  See  figure  5-4. 

e.  The  reception  of  the  BP  Is  Identical  for  both  continuous 
operation  and  block-by-block  operation. 

6.  Continuous  Operation  -  Transmit.  The  start  of  block 
position  and  the  second  framing  position  for  Continuous 
Operation  -  Transmit  are  Identical  to  Block-by-Block  Operation  - 
Transmit. 

a.  In  continuous  operation,  when  tne  end  of  block  framing 
sequence  Is  sent,  timing  Is  started  for  an  answer  and  the 
next  block  Is  transmitted.  Refer  to  figure  5-10.  When  the 
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82nd  character  or  EM  character  of  this  block  Is  sent  and 
an  answer  for  the  previous  block  has  not  been  received,  SYN 
characters  will  be  transmitted  until  the  answer  timer  expires. 
See  figures  5-9  and  5-12.  If  the  answer  Is  received  and  It 
Is  the  proper  ACK  sequence,  the  block  Is  terminated  with  end 
of  block  framing  sequence  ETB-BP  or  ETX-BP.  If  WBT  Is  received 
or  the  answer  timer  expires  before  the  82nd  character  or  EM 
character  Is  transmitted,  the  transmitter  will  wait  until  the 
82nd  character  or  EM  character  is  sent  before  sending  the  REP 
sequence . 

b.  Normally  the  expected  answer  timer  would  expire  before 
the  last  data  character  of  the  following  block  Is  sent.  The 
transmitter  waits  until  the  last  data  character  Is  transmitted 
before  transmitting  the  REP  sequence  for  the  answer  to  the 
previous  block.  Figure  5-18  gives  a  dynamic  example  of  the 
difference  between  block-by-block  operation  and  continuous 
ooeretl on . 

7.  Difference  Between  the  Tributary  and  ASC  Procedures.  The 
d1 f^erences  between  the  tributary  and  ASd  procedures  are  1 n 
receiving  and  tr!insm1  tting  the  second  character  of  the  block 
and  In  the  fact  that  the  tributary  device  cannot  send  the 
RM  sequenre,  except  as  noted  In  chapter  3,  paragraph  3e. 

This  Is  noted  In  figures  5-2  and  5-8  for  the  second  character 
position  ond  In  flgure^s  5-5  and  5-12  for  the  transmit  RM 
sequence.  In  CSU  operation  the  terminal  Inserts  J  or  K  In 
the  second  character  position  of  the  header  block.  See 
chapter  7  for  details. 
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FIGURE  S-la.  RECEIVE  START  OF  BLOCK  POSITION 


FIGURE  5-4. RECEIVE  END  OF  BLOCK  FRAMING 
POSITION 
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FIGURE  5-S.  RECEIVE  BLOCK  PARITY  POSITION 
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FIGURE  5-7,  TRANSMIT  START  OP  BLOCK  POSITION 
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FIGURE  5-9.  TRANSMIT  DATA  POSITION 


FIGURE  5-11,  TRAMSmT  AN8NER  ROUTINE 
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FIGURE  5-13.  CIRCUIT  SWITCH  RECEIVE 


5-24 
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*ASC  will  reset  these  flags 
under  program  control. 

ASC  program  may  also  set  DISC 
transmit  flag.  At  the  trib 
the  DISC  TRANS  flag  may  also 
be  set  manually. 


NOTE 


FIGURE  5-14 


TRANSMIT 


DCAC  370-D175>1 


I 

« 


*ASC  will  r«s«t  th«s«  flags  undar  prograa  control. 

NOTE-:  ASC  prograa  may  also  sat  DISC  TRANSMIT  flag. 
At  ths  trib  ths  DISC  TRANS  flag  .nay  also  ts 
sat  nsnually.- 
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FIGURE  5-16.  ILOCK-IY-BIOCK  OPERATION  -  ONE  DIRECTION 


ncuiE  s-17.  GONnmnus  operation  -  one  direction 


FIGURE  S-lt.  RUKK-IY-lIjOCK  AND  OONriNUOUS  OFERATION 
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CHAPTER  6.  OPERATION  WITH  AUTOVON  CONNECTED 
SUBSCRIBER  TERMINALS 

1.  General .  This  service  Is  available  at  Gevernnent-owned 
ASCn  Reaver,  terminal  equipment  for  this  sirvice  has  not 
been  developed.  A  circuit  between  the  ASC  and  the  AUTOVON 
subscriber  terminal  must  be  established  throush  the  AUTOVON 
switching  center  prior  to  message  transmission.  This  Is 
automatically  accomplished  at  the  ASC  by  converting  the 
digital  AUTODIN  routing  Indicator  to  the  AUTOVON  analog  tones 
and  automatically  "dlailna"  (keying)  a  telephone  type  connection 
At  the  subscriber  terminal  a  connection  to  the  desired  ASC 

Is  established  manually  bv  the  tributary  operator  using  Dual 
Tone  Multi frequency  (DTMF)  signalling  to  key  the  ASC  address 
to  the  AUTOVON  switching  center.  Upon  each  Initial  "callup"  • 
ACK  synchronization  must  be  established  between  calling  and 
called  station  prior  to  message  transmission.  Mhen  the  ASC 
has  a  message  to  be  transmitted  to  an  AUTOVON  subscriber 
terminal,  the  AUTOVON  subscriber  terminal  must  be  positively 
Identified  as  the  terminal  for  which  the  message  Is  Intended 
prior  to  transmission  of  the  message.  Message  transmission 
from  the  subscriber  terminal  to  the  ASC  does  not  require 
that  the  ASC  be  Identified  by  use  of  the  ENQ  procedure. 

Message  transmission  over  a  duplex  circuit  establirhed  through 
AUTOVON  will  be  restricted  to  transmission  In  one  direction 
with  the  other  side  of  the  circuit  being  used  for  return 
control  character  sequences  and  the  terminal  Identification 
Information.  Once  the  connection  and  Identification  Is 
established,  synchronous  channel  coordination  procedures  are 
utilized.  The  circbit  established  through  AUTOVON  by  the  ASC 
will  be  disconnected  upon  completion  of  each  message. 

2.  ASC  Actions.  Upon  establlshlno  a  circuit  to  an  AUTOVON 
connected  subscriber  terminal,  the  ASC  will  establish 
positive  Identification  of  that  terminal  prior  to  transmission 
of  message  traffic.  This  Is  done  to  ensure  that  messages  are 
not  transmitted  to  terminals  other  than  the  one  for  which  the 
message  Is  destined.  Positive  Identification  of  the  AUTOVON 
connected  terminals  Is  established  as  follows: 

a.  After  the  circuit  Is  established  through  the  AUTOVON, 
the  ASC  and  the  subscriber  terminal  establish  character 
synchronization. 
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b.  Whtn  character  synchronization  Is  established, 
the  ASC  Must  then  establish  ACK  synchronization  with 
the  called  subscriber  terminal.  The  ASC  automatically 
establishes  ACK  synchronization  by  transmitting  CAN  after 
a  delay  of  four  to  seven  SYN  characters.  The  four  to 
seven  character  delay  ensures  that  the  terminal  has  achieved 
character  synchronization  before  the  ASC  transmits  CAN. 

The  AUTOVON  connected  subscriber  terminal  recognizes  CAN 
and  answers  with  ACK  2.  Receipt  of  the  expected  anr^;.'*** 

(ACK  2)  at  the  ASC  establishes  ACK  synchronization  b..*j#ee.n 
the  ASC  and  the  subscriber  terminal. 

c.  Mhen  ACK  synchronization  has  been  established,  the 
ENQ  control  character  sequence  Is  transmitted  to  the  AUTOVON 
connected  tributary. 

d.  The  AUTOVON  connected  subscriber  terminal  recognizes 
ENQ  and  responds  with  the  AUTOOIN  Subscriber  Tributary 
Identiflef.  The  AUTOOIN  Subscriber  Tributary  Identifier 
(STI)  win  consist  of  the  ACP  117  AUTOOIN  routing  Indicator 
assigned  to  the  terminal  In  block  format  for  transmission, 
as  outlined  In  chapters  2  and  3.  The  STI  block  will  require 
an  answer  In  accordance  with  the  procedures  specified  In 
chapter  5.  The  select  framing  control  character  G  placed  In 
the  second  framing  position  In  the  STI  will  Indicate  to  the 
ASC  that  this  Is  the  response  to  the  ENQ  control  character 
sequence.  The  following  Is  e  graphic  presentation  of  the 
STI  block. 


s 

n 

E 

B 

0 

H 

G 

ACP  117  AUTODIN  Routing  Indicator 

1 

T 

X 

P 

(1)  (2)  (3)  (4)  (5) 


(1)  First  framing  character  -—  Start  of  Header. 

(2)  Second  framing  character  (Select  Character  6). 
Indicates  that  the  block  is  an  answer  to  ENQ. 

3)  Special  control  character  ---  End  of  Medium  (EM) 

4)  Third  framing  character  —  End  of  Text. 

5)  Fourth  framing  character  — •  Block  Parity. 

e.  The  ASC  will  acknowledge  with  the  correct  ACK 
sequence  for  the  received  Subscriber  Tributary  Identifier 
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•nd  then  coMpare  the  AUTODXN  routing  Indicator  as  contained 
In  the  STI  with  the  routing  Indicator  narked  In  the  ASC  as 
accessed  via  this  particular  AUTOVON  connection.  If  the  two 
routing  Indicators  agree,  positive  Identifiditlon  of  the  sub¬ 
scriber  terninal  Is  considered  established  and  the  ASC  then 
sends  the  nessage.  If  positive  identification  Is  not  established, 
the  ASC  causes  the  circuit  to  be  disconnected  and  a  hew 
attenpt  to  deliver  the  nessage  Is  Initiated.  The  ASC  wITI 
nake  a  total  of  three  successive  attenpts  to  deliver  a  nessage 
and  If  unsuccessful  after  a  third  attenpt,  the  ASC  will 
return  that  nessaae  to  the  queue.  The  ASC  will  naintain  First 
In  and  First  Out  (FIFO)  service  by  placing  the  undelivered 
nessage  at  the  head  of  the  queue  but  first  trying  to  send  the 
next  nessage  In  the  queue  for  a. different  destination.  Periodic 
attenpts  will  be  nede  by  the  ASC  to  deliver  the  nessage  until 
the  ASC  alarm  and  printout  occurs  which  Indicates  that  a 
nessaae  has  been  retained  within  the  ASC  beyond  specified 
tine  limits.  The  naxinum  allowable  tine  Units  for  retention 
of  any  nessage  within  the  ASC  before  audible  and  visual  alarms 
and  printout  are: 


FLASH—— 

IMMEDIATE 

PRIORITY- 

ROUTINE— 


30  seconds. 
-5  minutes. 
30  minutes. 
-1  hour. 


[  f.  The  ASC  will  disconnect  the  circuit  established 

through  AUTOVON  upon  completion  of  each  nessage  and  receipt  of 
the  acknowledgnent  for  that  nessage. 

g.  If  the  ASC  does  not  receive  an  answer  to  ENQ  within 
I  the  tine  specified  by  the  answer  timer  (chapter  3,  par.  4a) 

the  circuit  will  be  disconnected.  If  two  further  attenpts 
at  establishing  tributary  Identification  fall,  the  ASC  will 
Initiate  a  printout  of  this  fact. 


3.  Subscriber  Terminal  Actions.  Mhen  the  AUTOVON  connected 
subscriber  temlnal  establishes  a  circuit  through  AUTOVON  to 
an  AUTODIN  ASC  the  subscriber  terminal  and  the  ASC  establish 


character  synchronization.  After  character  synchronization 
hat  been  established,  the  subscriber  terminal  must  then 


establish  ACK  synchronization  with  the  ASC.  This  It 
accomplished  manually  at  the  subscriber  terminal  by  the 
operator  depressing  the  CAN  switch  prior  to  attempting  to 


V 
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send  message  traffic  to  the  ASC.  The  ASC  recognizes  CAN 
and  answers  with  ACK  2.  Receipt  of  the  expected  answer 
(ACK  2)  by  the  subscriber  terminal  establishes  ACK  synch¬ 
ronization  with  the  ASC  and  the  subscriber  terminal  can  then 
send  messages  to  the  ASC.  Upon  completion  of  the  transmission  . 
which  may  consist  of  one  or  more  messages,  the  subscriber 
terminal  will  disconnect  the  circuit  establlsned  through 
AUTOVON  to  the  ASC  In  the  followl.tg  manner:  Upon  receipt 
of  an  acknowledgment  for  a  completed  messaoe  and  If  no  ether 
message  characters  are  transmitted  within  15  seconds  of  the 
receipt  of  the  acknowledgment  for  the  last  message,  the 
circuit  established  through  AUTOVON  to  an  ASC  will  be  dis¬ 
connected  automatically.  Receipt  of  an  acknowledgment  from 
the  ASC  for  the  STI  transmitted  In  response  to  the  ENQ  control 
character  sequence  will  not  activate  the  disconnect  timer 
at  the  subscriber  terminal. 
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CHAPTER  7.  AUTODIN  CIRCUIT  SWITCHING  NETWORK  OPERATION 

1.  Introduction.  Each  of  the  leased  Automatic  Switching 
Centers  (AsC's)  has  a  Message  Switching  Unit  (MSU)  providing 
store  and  forward  message  switching  and  a  Circuit  Switching 
Unit  (CSU)  providing  the  capability  for  real-time  message 
transfer.  The  CSU  provides  direct  connections  between  Its 
own  subscribers  (local  tributary  operation)  and  between  any 
CSU  terminal  connected  through  any  other  CSU  (tandem  trunk 
operations).  It  also  operates  in  conjunction  with  an  MSU 
over  Interchange  trunks  when  store  and  forward  service  Is 
required.  Separate  Interchange  trunks  for  transmission  from 
CSU  to  MSU  and  from  MSU  to  CSU  are  provided.  The  circuit 
switching  unit  of  AUTOOIN  was  designed  primarily  to  pass 
large  volume  data  files  from  one  tributary  to  another. 

Although  the  CSU  Is  capable  of  passing  short  messages,  greater 
circuit  and  system  efficiency  will  be  realized  with  larger 
volume  transmissions.  A  preemption  feature  Is  available  for 
flash  messages;  however.  It  Is  not  recommended  for  general  use. 
Flash  message  transmission  over  the  CSU  should  not  be  used 
except  when  MSU  services  are  not  available.  The  circuit 
switching  network  handles  digital  traffic  only.  Duplex  operatl 
may  be  used  between  tributaries  within  the  cl.^cult  switching 
network.  The  leased  AUTODIN  circuit  switching  network  operates 
with  lines  and  trunks  that  use  either  FIELDATA  Code  or  the 
ASCII.  The  chapter  deals  only  with  operation  using  the 
ASCII. 

« 

2.  Signals  and  Preambles.  Control  and  supervisory  signalling 
Is  accomplished  over  the  Information  paths  for  all  circuits. 

The  control  signalling  Is  In  Mode  I  ASCII  and  a  real-time 
connection  can  only  be  made  between  terminals  that  are  com¬ 
patible  with  regard  to  speed  and  type.  Control  signalling 

Is  a  modulation  rate  of  /5  X  2"',  where  m  Is  an  .Integer  equal 
to  or  greater  than  zero  and  equal  to  or  less  than  six. 
Supervisory  signals  are  either  d.c.  levels  or  eight  bit  char¬ 
acters  conforming  to  the  modulation  rate  requirement  described 
above  for  control  signals.  In  the  followirra  paragraphs, 
signals  and  preambles  are  described  for  Mo<fe  I  ASCII  operation. 
Code  compatibility  Is  observed  throughout  the  full  sequence 
of  the  call;  I.e.,  If  an  ASCII  terminal  originates  a  call, 
all  control  and  text  characters  Involved  In  the  connection  of 
the  call  will  be  In  ASCII. 
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a.  Signals . 

(1)  Free  State.  The  send  and  receive  legs  of  a 
line  or  trunk  are  at  a  steady  "1"  wh«n  the  circuit  Is  free. 

This  Free  State  signal  Indicatjes  that  the  line  or  trunk 

Is  In  an  operable  but  nonbusy  state  and  Is  available  to 
initiate  or  receive  a  call. 

(2)  Service  Request  (SR).  When  requesting  service, 
the  calling  party  sends  successive  SYN  characters  (10010110) 
to  the  CSU  as  a  Service  Request.  This  Is  an  Indication  to 
the  CSU  that  the  calling  party  desires  to  initiate  a  call. 

The  calling  party  may  be  a  CSU  tributary  station,  a  remote 
CSU  on  an  Incoming  trunk,  or  the  associated  MSU  on  a  MSU 

to  CSU  Interchange  trunk.  For  an  outgoing  trunk  call,  the 
local  CSU  acts  as  a  calling  party  and  sends  successive 
SYN  characters  as  a  Service  Request  to  the  remote  CSU  before 
forwarding  the  CSU  preamble.  ‘Rfte  Interface  circuitry  of 
the  CSU  recognizes  the  first  transition  of  the  SYN  control 
signal  to  Initiate  an  Internal  Service  Request  sequence. 

(3)  Acknowledgment  to  Service  Request  (SRA).  The 
signal  Is  a  steady  "0"  placed  on  the  receive  leg  of  a  calling 
line  or  trunk.  It  Indicates  to  the  calling  party  that  the 
CSU  has  honored  Its  request  for  service,  has  been  connected 
and  synchronized  to  the  calling  line  or  trunk  and  that  the 
CSU  Is  ready  to  receive  a  preamble  for  establishing  a  CSU 
connection. 

(4)  Alert.  The  Alert  signal  Is  used  to  alert  the 
local  CSU  tributary  or  MSU  Interchange  that  It  Is  receiving 
a  call.  The  Alert  signal  consists  of  successive  SYN  char¬ 
acters  generated  by  the  calling  CSU  tributary  or  MSU  Interchange 
following  the  Line  or  MSU  Preamble.  The  Alert  signal  Is 
received  by  the  called  tributary  or  MSU  after  the  connection 

Is  established. 

(5)  Connection  Estajjl Ished.  When  the  called  station 
Is  connected.  It  responds  to  the  Alert  signal  sent  from  the 
CSU  by  sending  successive  SYN  characters.  These  SYN  characters 
are  recognized  by  the  CSU,  and  later  the  calling  station,  as 
Connection  Established.  The  receipt  of  the  Connection  Est¬ 
ablished  signal  further  Indicates  that  the  called  line  has 
synchronized  on  the  characters  sent  by  the  CSU  as  an  alerting 
signal  and  Is,  therefore,  synchronized  to  the  calling  line. 
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(6)  Disconnect.  The  presence  of  steady  "1"  for  at 
least  390  milliseconds  on  the  receive  leg  from  a  calling  or 
called  line  or  trunk  Is  recognized  by  the  CSU  as  a  signal 
that  the  connection  Is  to  be  disconnected. 

(7)  Busy.  Should  the  call  not  be  completed  due 
to  a  busy  condition,  the  CSU  returns  the  Busy  Signal 
continuously  to  the  calling  station  until  the  station 
disconnects  or  until  the  CSU  times  out.  The  Busy  Signal 
consists  of  alternate  ones  and  zeroes  at  line  modulation 
rates.  The  signal  will  be  sent  to  the  calling  line  for 
2  to  4  seconds.  If  the  calling  station  does  not  dis¬ 
connect  on  the  Busy  Signal*  the  CSU  will  time  out  and  will 
Initiate  an  Internal  disconnect  sequence. 

(8)  Preemption.  Preemption  signals  are  the  same 
supervisory  and  control  signals  described  In  Items  (4)  and 
(6).  When  a  preemption  Is  performed,  the  preempted 
connection  Is  broken  down,  and  the  new  one  set  up.  The  line 
being  called  on  the  preemption  receives  an  alerting  signal 
as  per  Item  (4).  The  other  end  of  the  preempte  connection 
Is  disconnected  by  the  CSU  and  receives  a  steady  ”1" 

(disconnect  signal)  from  the  CSU. 

Preambles.  There  are  three  types  of  preambles  which 
are  used  by  the  CSU  to  establish  different  types  of  connections 
Line  preamble,  MSU  preamble,  CSU  preamble.  The  formats  of 
various  preambles  are  Illustrated  In  tables  7-1,  7-2,  and  7-3. 

(1)  Line  Preamble.  When  a  subscriber  terminal 
receives  the  acknowledgment  of  Service  Request  signal  from 
the  CSU,  It  starts  to  send  the  line  preamble  of  the  message. 

The  contents  of  a  Line  preamble  are  the  same  as  those  contained 
In  thte  first  block  of  the  message  (header)  as  specified  In 
JANAR  128,  except  that  the  second  framing  character  Is  always 

J  or  IK.  However,  the  CSU  only  acts  upon  the  applicable  portion 
of  the  preamble  up  to  the  end  of  routing  sentinel  or  the 
first  space  following  the  first  destination  routing  Indicator. 
The  CSU  may  recognize  certain  additional  characters  In  the 
preamble  upon  which  It  takes  no  action. 

(2)  MSU  Preamble.  The  MSU  preamble  Is  generated 
by  the  MSU  program.  It  Is  sent  to  the  CSU  for  establishing 
a  CSU  connection  when  the  MSU  Initiates  a  MSU  to  CSU  call. 

The  preamble  begins  with  the  Start  of  Heading  character  (SOH) 
followed  by  the  select  character  K.  It  ends  with  EM  (End  of 
Medium),  ETX  (End  of  Text),  and  BP  (Block  Parity)  Characters. 


N.  . 
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(3)  CSU  Preiwible.  The  CSU  preamble  consists  of 
15  charactersT  All  characters  of  the  CSU  preamble  are  as 
extracted  from  the  line  or  MSU  preamble  except  the  type- 
speed  character  which  Is  generated  within  the  CSU.  The 
Information  required  to  generate  the  type-speed  character 
Is  available  within  the  CSU,  as  class  of  service  Information, 
on  a  llne-by-llne  basis.  The  CSU  preamble  Is  temporarily 
stored  In  the  CSU  and  Is  used  to  establish  a  local  connection 
or  In  the  case  of  a  trunk  call.  Is  sent  to  the  distant.  CSU. 
The  distant  CSU  will  use  tl]ie  Information  contained  In  the 
CSU  preamble  to  establish  i  local  connection  to  a  tributary 
station  or  a  tandem  connection  to  another  CSU.  In  the 
latter  case,  the  same  CSU  preamble  Is  stored  In  the  distant 
CSU  and  will  be  sent  to  the  next  CSU  In  tandem  until  the 
terminating  CSU  Is  reached.  The  terminating  CSU  will  estab¬ 
lish  the  last  link  connection  of  a  trunk  call  to  the  called 
station. 


c.  Contents  of  Preambles.  The  following  elements  which 
are  contained  In  the  preambles  as  delineated  In  tables  7-1, 
7-2,  and  7-3  are  utilized  by  the  CSU  to  perform  various 
functions: 

(1)  Start  of  Heading  (SOH)  Character.  This  char¬ 
acter  Indicates  the  start  of  the  message  heading  (preamble). 

(2)  Select  (SEP  Character.  This  character  Indicates 
whether  message  switching  or  cfrcult  switching  service  Is 
required.  SEL  J  (letter  J  even  parity)  Indicates  that  message 
switching  service  Is  required;  SEL  K  (letter  K  even  parity) 
Indicates  that  circuit  switching  service  Is  required. 

(3)  Precedence  Character.  This  character  Indicates 
the  priority  of  the  message  being  processed.  The  CSU 
recognizes  that  high  priority  characters  are  Z  or  Y,  low 
priority  characters  are  0,  P,  R,  or  M,  The  CSU  determines 
from  the  precedence  character  whether  the  message  priority 
Is  high  or  low. 

(4)  Language  and  Media  Format  (IMF).  In  general, 
the  CSU  Ignores  the  two  LHP  characters  contained  In  the 
Line  and  MSU  preambles.  However,  If  the  first  character  of 
the  LMF  Is  S  (single  card  message),  the  CSU  will  accept  only 
messages  which  contain  a  U  or  M  security  character. 
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(5)  Security  Character.  Tr»is  cherecter  Indicates 
the  security  classification  of  the  message,  and  1s  used 

by  the  CSU  to  check  for  security  ccmpatlbl llty .  The  CSU 
recognizes  five  security  levels  of  seven  classifications; 

I.e.,  T,  S,  C,  or  R,  E,  and  U,  or  M.  The  criteria  for 
handling  security  levels  are  described  in  paragraph  3g. 

(6)  Start  of  Redundant  Security  Sentinel.  This 
sentinel  consists  of  one  hyphen  Immediately  preceding  the 
four  redundant  security  characters  In  the  Line  and  MSU 
preambles.  It  Is  not  contained  In  the  CSU  preamble. 

(7)  Redundant  Security  Characters.  There  are 
four  redundant  security  characters  identical  to  the  first 
security  character  for  all  preambles  except  the  Line  preamble 
for  a  single  card  message.  The  CSU  will  always  insert  five 

U  characters  Into  security  character  positions  of  the  CSU 
preamble  If  the  out-going  trunk  message  Is  a  single  card 
which  contains  either  U  or  M  security  classification.  In 
all  cases.  If  the  five  security  characters  are  not  Identical, 
the  message  will  be  rejected. 

(8)  Start  of  Routing  (SOR)  Sentinel.  This  sentinel 
consists  of  two  hyphens  Immediately  preceding  the  destination 
routing  Indicators  In  the  Line  and  MSU  preambles.  The  SOR 
sentinel  Is  not  contained  In  the  CSU  preamble. 

(9)  Destination  Routing  Indicator  (RI).  The 
destination  routing  indicator  is  the  address  of  the  called 
station.  It  always  consists  of  seven  characters.  The  CSU 
tributaries  will  be  addressed  by  means  of  seven  character 
routing  Indicators.  The  first  character  must  be  R  and  the 
second  character  U.  The  third  and  fourth  characters  denote 
the  switching  center  to  which  the  tributary  Is  connected, 
and  the  last  three  characters  denote  the  called  station. 

If  a  message  Is  addressed  to  a  non-CSU  terminal,  to  more  than 
one  terminal,  or  to  a  CSU  terminal  which  can  not  receive  the 
message  due  to  a  code  or  speed  mismatch,  MSU  service  must  be 
selected  by  use  of  the  CSU-NSU  selection  switch  at  the  sending 
terminal  prior  to  transmission  of  the  message.  Failure  to 
select  MSU  service  will  result  In  an  automatic  disconnect  by 
the  CSU. 


(10)  End  of  Routing  Sentinel.  The  end  of  routing 
sentinel  is  a  period.  It  Immediately  follows  the  destination 
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routing  Indicator  for  a  single  adc'ress  message.  If  a  space 
appears  In  this  position,  the  message  Is  considered  to  be 
of  a  multiple  address  type  and  will  be  routed  by  the  CSU 
on1y->^1f  MSU  service  has  been  selected. 

,  d.  Control  Signal  Checks.  The  following  major  checks 
are  performed  within  the  CsU: 

(1)  Parity  Checks  —  Start  of  Heading  (SOH)  and 
select  (SEL)  cnaracters  are  even  parity.  All  others  are 
odd. 

(2)  Start  of  Routing  Sentinel  starts  between  12th 
and  61st  characters. 

(3)  Type,  Speed,  and  Security  compatibility. 

(4)  CSU-MSU  automatic  selection  checks. 

(5)  Invalid  precedence  characters. 

(6)  Invalid  security  classification, 
e.  Signalling  Rate. 

(1)  Signalling  Rate.  SYN  characters  and  preambles 
are  received  from  a  Hne  at  the  modulation  rate  assigned  to 
that  line.  However,  the  CSU  preamble  and  SYN  characters 
transmitted  between  the  CSU's  are  at  the  modulation  rate  of 
the  trunk  Involved  In  tne  call. 

(2)  Signal  Synchronization.  At  the  start  of  a 
call.  It  is  necessary  for  the  tSU  to  be  synchronized  with 
the  digital  stream  from  the  calling  line.  SYN  characters 
are  used  for  bit  synchronization.  Three  consecutive  SYN 
characters  must  be  received  by  the  CSU  control  circuits 
after  connection  to  the  calling  line  is  established  In 
order  for  the  CSU  to  determine  that  the  call  Is  from  an 
ASCII  line  or  trunk.  Bit  synchronization  Is  taking  place 
while  the  operating  code  Is  being  determined.  The  first 
character  of  a  preamble.  Start  of  Heading  (SOH)  character. 
Is  used  for  character  framing  and  synchronization  and 
also  for  recognition  of  the  beginning  of  the  preamble. 
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3.  SignaTlinq,  Control,  and  Supervision  Within  the  Circuit 
Switched  Network  (Tributaries  and  Trunks). 

a .  Normal  Operating  Conditions  --  Circuit  Established  -- 
Tributary  to  Yr^outary. 

(1)  In  the  nonbusy  state  the  CSU  and  its  subscriber 
terminals  exchange  steady  Free  State  signals.  When  a  CSU 
terminal  has  a  message  for  tr<^nsmissi  on ,  it  sends  a  Service 
Request  (SR)  to  the  CSU.  The  CSU  recognizes  the  SR  and 
responds  with  the  Acknowledgment  of  Service  Request  (SRA) 
signal.  This  signal  is  a  single  transition  to  a  steady  zero 
on  the  CSU  send  leg. 

(2)  The  calling  terminal  recognizes  the  SRA,  stops 
transmitting  SR  characte'*s  and  sends  the  line  preamble. 

After  the  preamble  is  transmitted,  the  calling  terminal  sends 
Alert  characters  to  the  CSU  and  ultimately  to  the  called 
termi nal . 


(3)  The  CSU  sends  an  Alert  signal  to  the  called 
terminal  when  a  connection  between  the  CSU  and  called  terminal 
is  established.  These  Alert  characters  are  in  phase  with 
those  from  the  calling  line.  The  called  station  must  respond 
to  the  Alert  signal  sent  from  the  CSU  by  sending  a  Connection 
Established  signal. 

(4)  The  Connection  Established  signals  sent  by 
the  called  terminal  are  in  phase  with  the  Alert  characters 
from  the  calling  line.  The  Connection  Established  signals 
are  recognized  oy  the  CSU  and  later  by  the  callinsr  station 
as  a  Connection  Established  acknowledgment. 

(5)  Upon  receiving  the  Connection  Established 
acknowledgment  from  the  called  terminal,  the  CSU  completes 

the  final  connection  between  the  calling  and  called  terminals. 
The  calling  terminal  receives  the  Connection  Established 
signals  from  the  called  terminal  and  then  transmits  the 
message.  The  header  block  of  the  message  is  identical  to  the 
line  preamble  previously  sent  except  that  the  second  framing 
character  now  contains  the  appropriate  SEL  character. 
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b .  Normal  Operating  Conditions  --  Circuit  Established 
Tributary  to  Trunk  (butqoinq  Trunk  Call). 

(1)  The  initial  operating  sequence  on  a  trunk  call 
is  the  same  as  for  a  tributary  call,  up  to  and  including  the 
transmission  of  the  line  preamble.  After  the  preamble  is 
transmitted,  the  calling  terminal  sends  Alert  characters  to 
the  CSU  and  ultimately  to  the  called  terminal. 

(2)  After  decoding  the  CSU  preamble  which  is 
derived  from  the:  line  preamble,  the  CSU  determines  that  the 
message  is  intended  for  a  remote  CSU  tributary.  The  CSU 
selects  a  trunk  of  the  appropriate  speed  and  sends  the  SR 
signal  to  the  remote  CSU.  The  remote  CSU  recognizes  the  SR 
and  responds  with  the  SRA  signal.  Upon  receipt  of  the  SRA, 
the  originating  CSU  transmits  the  CSU  preamble  to  the  remote 
CSU.  After  the  pi  “iamble  is  sent,  the  originating  CSU  sends 
Alert  characters  to  the  remote  CSU  and  makes  a  final  connection 
between  the  calling  tributary  and  the  outgoing  trunk  to  the 
remote  CSU. 

(3)  At  this  time,  the  calling  tributary  is  sending 
Alert  characters  through  the  originating  CSU  to  the  remote 
CSU  and  the  remote  CSU  is  returning  a  steady  "0"  through 

the  originating  CSU  to  the  calling  tributary.  The  originating 
CSU  is  then  only  monitoring  the  circuit  through  it  for  a 
possible  disconnect  signal. 

(4)  The  remote  CSU  sends  an  Alert  signal  to  the 
called  terminal.  These  Alert  characters  are  in  phase  with 
those  from  the  remote  calling  terminal.  When  the  called 
station  is  connected,  it  responds  to  the  Alert  characters 

sent  from  the  CSU  by  sending  the  Connection  Established  signal. 

(5)  The  Connection  Established  signals  sent  by 

the  remote  called  terminal  are  in  phase  with  Alert  characters 
fro-^  the  originating  calling  terminal. 

(6)  Upon  receiving  the  Connection  Established 
signal  from  the  called  terminal,  the  remote  CSU  completes 
the  final  con  :ection  between  the  called  terminal  and  the 
incoming  trunk  which  is  connected  to  the  calling  trunk 
via  the  originating  CSU.  The  calling  terminal  receives 
the  Connection  Established  signal  from  the  remote  called 
terminal  and  starts  to  transmit  the  header  block  of  the 
message.  The  header  block  is  identical  to  the  line  preamble 


sent  previously  except  that  the  second  framing  character 
now  contains  the  appropriate  SEL  character  for  the  message. 

The  rest  of  the  message  follows  the  header  block. 

c.  Channel  Coordination.  Once  a  connection  Is  established 
between  the  calling  and  the  called  terminals,  the  CSU  furnishes 
the  transmission  paths  for  use  by  the  terminals.  During 

the  transmission  of  messages  between  the  CSU  terminals, 
synchronous  channel  coordination  procedures  for  transmitting 
blocks  and  receiving  control  characters  are  observed.  All 
message  flow  and  signalling  Is  under  the  co-ntrol  of  the 
connected  terminal  equipments  and  the  CSU  only  monitors  the 
Individual  lines  for  a  disconnect  condition. 

d.  Disconnect.  The  disconnect  sequence  can  be  Initiated 
either  automatical ly  or  manually  depending  upon  the  setting 
of  the  Auto-Man  Disc  switch  at  the  calling  terminal.  It 

can  be  Initiated  by  either  the  calling  or  called  terminal. 

In  the  automatic  position  the  calling  terminal  sends  the 
Disconnect  signal  automatically  after  acknowledgment  has  been 
received  for  the  ETX  (End  of  Text).  If  the  Auto-Man  Disc 
switch  Is  In  manual  position,  the  calling  terminal  will  not 
send  the  Disconnect  signal  until  the  disconnect  switch  Is 
operated.  When  the  CSU  detects  a  disconnect  signal  on  the 
send  leg  of  any  line  or  trunk.  It  Initiates  an  Internal  dis¬ 
connect  sequence  which  causes  the  line  or  trunk  Involved 
to  be  disconnected.  The  CSU  then  transmits  a  steady  Disconnect 
or  Free  State  signal  to  both  lines  or  trunks  that  were 
Involved  In  that  connection. 

e.  Busy  Line  or  Trunk  Conditions. 

(1)  When  a  called  terminal  Is  busy  or  the  primary 
route  and  alternate  route  trunks  are  busy,  the  CSU  will 
return  a  Busy  signal  to  the  calling  terminal.  The  calling 
terminal  recognizes  the  Busy  signal  and  responds  with  the 
Disconnect  signal  to  the  CSU. 

(2)  The  CSU  recognizes  the  Disconnect  signal  and 
releases  Its  circuits  which  causes  the  Disconnect  signal  to 
be  returned  to  the  calling  terminal.  If  the  CSU  times  out 
before  the  calling  terminal  sends  Its  disconnect  request, 
an  Internal  disconnect  sequence  will  be  Initiated. 
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f.  Preemption.  The  CSU  has  the  capability  of 
recognizing  the  precedence  of  calls.  High  priority  char¬ 
acters  are  Z  or  Y,  and  low  priority  characters  are  0,  P, 

R,  or  M.  The  CSU  determines  from  the  precedence  character 
whether  the  priority  is  high  or  low.  Upon  recognizing  a 
call  Of  high  priority  for  a  terminal  that  is  engaged  with 
low  priority  traffic,  the  high  priority  call  will  preempt 
tne  established  connection.  When  the  CSU  recognizes  the 
need  for  preemption  of  a  busy  line  or  trunk,  the  circuit 
is  seized  and  the  Disconnect  signal  is  automatically  sent 
and  followed  by  an  Alert  signal  to  the  called  terminal.  The 
CSU  then  connects  the  calling  station  with  the  high  precedence 
traffic  to  the  particular  preempted  terminal  for  which  the 
message  is  intended. 

g.  Securi tv. 

(1)  Security  information  is  required  to  enable 
the  CSU  to  verify  that  the  security  classification  of  a 
message  is  lower  than  or  equal  to  that  of  the  calling  and 
called  parties.  All  types  of  preambles  except  the  line 
preamble  for  single  card  messages,  contain  five  identical 
security  characters.  After  the  security  characters  are 
stored,  the  CSU  checks  to  see  that  they  are  Identical.  When 
the  CSU  detects  a  preamble  which  contains  a  security  class¬ 
ification  higher  than  the  authorized  security  classification 
of  either  the  calling  or  called  terminal,  no  CSU  connection 
will  be  made  and  the  calling  terminal  will  be  disconnected. 

(2)  Each  single  card  message  contains  only  one 
unclassified  security  character  U  or  M  and  the  CSU  checks 
to  see  that  the  character  is  unclassified.  For  trunk  calls 
of  single  card  messages  the  CSU  injects  five  U  security  char¬ 
acters  into  the  five  security  storage  positions  In  a  CSU 
preamble  which  is  to  be  sent  to  a  distant  CSU. 

h.  Abnormal  Conditions  --  CSU  Message  Rejection.  The 
CSU  rejects  an  invalid  preamble  by  transmitting  a  disconnect 
signal  to  the  calling  terminal  and  resetting  its  logic  to 
normal.  Major  criteria  for  preamble  rejection  are: 

(1)  Wrong  Input  or  output  parity. 

(2)  Invalid  precedence  characters'. 

(3)  Invalid  security  characters. 
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Any  preamble,  except  a  line  preamble  for  a  single  card  message, 
will  be  rejected  If  It  does  not  contain  five  Identical  security 
characters  Indicating  a  security  classification  lower  than 
or  equal  to  that  of  both  the  calling  and  called  parties.  A 
line  preamble  for  single  card  messages  will  be  rejected  If 
they  do  not  contain  either  the  U  or  M  security  character. 

(4)  Routing  Indicator  consisting  of  other  than 
alphabetic  character. 

(5)  No  start  of  routing  signal  within  the  required 
number  of  characters. 

(6)  Unassigned  CSU  line  or  trunk  routing  Indicator 
In  preambles  containing  SEL  K.  Single  address  messages  will 
be  rejected  If  preamble  contains  the  select  character  K  and 
the  routing  Indicator  does  not  specify  a  local  CSU,  terminal 
or  one  of  the  CSU's  In  the  network.  If  the  message  is 
addressed  to  a  remote  CSU,  the  call  will  be  routed  to  the 
remote  CSU  over  an  available  trunk,  the  CSU  preamble  sent 

to  the  remote  CSU,  and  the  routing  process  will  be  repeated 
at  the  remote  CSU. 

(7)  Multiple  address  messages  with  preambles 
containing  SEL  K.  Routing  Indicators  In  multiple  address 
messages  are  separated  by  a  space  character.  If  the  CSU 
recognizes  a  space  at  the  end  of  the  first  routing 
Indicator  In  a  preamble  containing  the  select  character  K, 

It  will  reject  the  message. 

tS)  Collective  routing  indicator  In  SEL  K  preambles. 

If  the  CSU  recognizes  the  third  and  fourth  characters  of  the 
routing  Indicator  as  CR  (collective  routing),  and  the  preamble 
contains  the  select  character  K,  the  message  will  be  rejected. 

(9)  System  (Nation  or  Service)  Character  other  than 

U  or  H  In  SEL  K  preambles.  When  a  system  character  (the  letter 
following  the  first  character  of  a  routing  Indicator)  Is 
other  than  U  or  H  the  message  will  be  rejected  If  the  preamble 
contains  the  select  character  K. 

(10)  Speed  or  type  mismatch  for  SEL  K  messages. 

The  CSU  checks  the  speed  and  type  matching  on  all  calls 
terminating  at  a  CSU  tributary  station.  The  speed  and  type 
of  the  called  station  must  be  Identical  to  those  of  the 
calling  station  If  the  preamble  contains  the  select  character 
K.  If  a  speed  or  type  mismatch  Is  detected,  the  message  will 
be  rejected. 
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(11)  Preamble  time  out  --  No  preamble  received 
within  2  to  4  seconds  after  transmission  of  SRA  signal. 

(12)  No  connection  established  from  called  line  or 
trunk  within  2  to  4  seconds  after  transmission  of  alert 
signal . 


(13)  CSU  common  control  trouble  time  out. 

4.  Signalling.  Control,  and  Supervision  Between  CSU  and  MSU 
(Interchange  Trunks H  the  signalling,  control,  and  super- 
vision  between  the  CSU  and  the  MSU  are  identical  to  the 
signalling,  control,  and  supervision  between  a  terminal  and 
the  CSU  as  described  In  paragraph  3. 

5.  CSU  Timing  Regul rements . 

a.  Service  Reguest  (SR).  When  a  connection  has  been 
made  between  a  C^li  and  the  calling  party,  three  SYN  char¬ 
acters  must  have  been  recognized  by  the  CSU  before  an 
acknowledgment  Is  generated. 

b.  Acknowledgment  of  Service  Request  (SRA) .  The  CSU 
generates  to  the  calling  party  and  will  t'ime  out  If 
SON  Is  not  received  In  2  to  4  seconds.  This  sequence  Is 
the  same  for  tributary,  trunk,  and  HSU  calls. 

c.  Alert.  The  CSU  generates  SYN  characters  as  the 
Alert  signal  and  will  maintain  the  characters  until  an 
acknowledgment  (CE)  Is  received.  An  acknowledgment  must 
be  received  In  2  to  4  seconds  or  the  CSU  will  time  out. 

This  sequence  Is  the  same  for  tributary,  trunk,  and  MSU  calls. 

d.  Connection  Established  (CE).  The  CSU  must  recognize 
SYN  characters  from  the  called  party  as  an  acknowledgment 
(CE)  to  the  Alert  signal  previously  generated.  For  the  CSU 

to  tributary  and  CSU  to  MSU  call,  seven  "I's”  must  be  recognized 
by  the  CSU. 

e.  Busy.  The  CSU  generates  a  Busy  signal  and  must 
receive  a  disconnect  signal  In  2  to  4  seconds  or  a  timeout 
signal  must  be  Initiated. 

f.  Circuit  Switch  Terminal  Timer.  At  the  transmitting 
terminal,  a  timer  Is  started  when  a  SR  or  a  preamble  Is  sent. 
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If  the  proper  Jhe^timer  JiirUpire  Uus1ng”he 

To  terd^tHrSifc'cnrcrs^gneU 

g.  Disconnect.  The  39o"m1  lllseconds*!  When 

must  be  melntaineJ  J®'  >  ^  Disconnect.  U  nust  wilt 

;„^;rriu«^nrcrl;‘«r.;«d  before  sendm,  SY*  ch.r.cters 

t 
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yAPT.y  7 -I  -  PREAMBLE  FORMAT 


_ Pr«aiibl«  41— tnt 

_ Sisa _ 

Raa«rka 

1 

_ aflw  cdiaractar _ 

2 

3 

PraMdane* 

_  Aa  .iBoraarlata _ 

4 

Lan9ua9a  and 

NadlA^  POCMt _ 

s 

HPHPSBIiB 

6 

Saeurity 

elaaalfieation 

Aa  asDrooriata 

7-10 

Contant 

indicatora 

4  cfiaractara 

11 

Saoarator 

Soaca 

12-18 

Orlainator 

HiiiiPH 

19-22 

Station 
aarlal  nuiiibar 

23 

Saoarator 

1  character 

Soaca 

24-28 

Julian  data 

3  charactara 

27-30 

Tiiiw  filad 

4  charactara 

31 

Saoarator 

1  charactar 

Soaca 

32-35 

Racord  count 

4  charactara 

36 

Start  of 
radundant  sacur- 
itv  aantinal 

1  charactar 

■yphar  (not  provided 
for  aingla  card 

■aaaaoaa) 

37-40 

Saeurity  elaaai- 
fieation  ladun- 
dancy 

4  charactara 

All  identical  to  the 
aaeurity  charactar  in 
poaition  6  (not  provided 
for  ainala  card  oaaaaqaa) 

41-. 

Start  of  rout¬ 
ine  aantinal 

2  charactara 

TWO  hvohana 

43-49 

Addraaaaa 

7  charactara 

Daatination  routing 
indicator 

_  50 

Bnd  of  routing 
aantinal 

1  charactar 

Period.  (Space  for 

wiltiola  addraaa  aaaaaaaal 

SI 

Spacaa  for  unuaad 
ooaitiona 

81 

Praaing 

charactar 

_  1  charactar 

STB  fraaing  charactar 
character 

_ Si _ 

Praaing 

charactar _ 

1  charactar 

Block  parity 

_ clWytfffL.tfE] _ 

I 

I 

r 

f 


TABLE  7-2 


Preeunble 

Element 

Framing 

character 

Framing 

character 


Precedence 


Type  and  speed 

Security 

clasaification 

Security 

classification 

redundancy 

Addressee 


End  of  rout- 
inq  sentinel 
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Size 

Remarks 

1  character 

SOH  freuninq  character 

1  character 

SEL  character  K 

HmmH 

mHm 

1  character 

U  for  single 
card  messaaes 

4  characters 

All  identical  to  the 
security  character 
in  position  5 

5  characters 

3rd,  4th,  5th,  6th 
and  7th  characters 
of  destination 
routine  indicators 

HIIRHBH 

Period 
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TABLE  7-3.  MSU  PREAMBLE  FORMAT 


Positions 

Frezunoie 

Element 

Size 

s  • 

Remarks 

1 

Framing 

character 

1  character 

SOH  framing  character 

2 

Framing 

character 

1  character 

SEL  character  K 

3 

Precedence 

imiiiMi 

As  appropriate 

4 

Language  and 
Media  Format 

1  character 

S  for  single  card 
messages 

5 

Language  and 
Media  Format 

1  character 

6 

Security 

classification 

1  character 

As  appropriate 

7-10 

Content 

indicator 

4  characters 

Used  for  reserved 
space  of  CSU  address 
storage  function 

11 

Start  of  redun¬ 
dant  security 
sentinel 

1  character 

Hyphen 

12-15 

Sccuri^  classi¬ 
fication  redund¬ 
ancy 

4  characters 

All  identical  to 
the  security  char¬ 
acter  in  position  6 

16-17 

Start  of  rout¬ 
ing  sentinel 

2  characters 

Two  hyphens 

18-24 

Addressee 

7  characters 

The  fir It  two  charac¬ 
ters  of  the  destina¬ 
tion  routing  indica¬ 
tor  must  be  RU 

25 

End  of  routing 
sentinel 

1  character 

Period 

26 

End  of  medium 
signal 

1  character 

EM  character 

27 

Framing  charac¬ 
ter 

1  character 

ETX  framing 
character 

28 

Framing 

character 

1  character 

BP  character 

^  yy«i:^>-y»{T^iinynii  <^|y 
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CHAPTER  8.  TRUNK  AND  TRIBUTARY  BLOCK  FORMATS 

1.  Introduction.  Control  characters  are  defined  In  chapter  3. 
This  chapter  delineates  trunk  and  tributary  block  framing  rules 
by  Language  Media  Format  (LMF)  Indicator. 

2.  Tributary  Block  Formats. 

a.  Block  framing  by  LMF  for  messages  transmitted  by 
tributaries  Is  shown  In  the  following  tables: 


LMF  Table 

C.  R,  T,  A,  Q  8-2 
S  8-3 
0  8-4 
B,  I  8-5 


b.  Block  formats  transmitted  from  the  ASC  to  tributaries 
are  the  same  as  those  shown  In  table  8-2  through  8-5. 

c.  Between  the  ASC  and  the  subscriber  terminal,  messages 
will  be  formated  and  transmitted  In  80  text  character  blocks 
for  synchronous  operations  using  LMF's  C,  R,  T,  A,  Q  and  S. 

For  blocks  containing  less  than  80  text  characters,  fill  char¬ 
acters,  odd  parity  ASCII  SI,  will  be  Inserted  to  maintain 
uniform  blocks  of  80  text  characters. 

3.  Trunk  Block  Formats. 

a.  Block  framing  by  LMF  for  trunk  lines  Is  shown  In  the 
following  tables: 

LMF  Table 

C,  R.  T,  A,  Q  8-6 

S  8-7 

Messages  will  be  formatted  and  transmitted  In  80  text  char¬ 
acter  blocks;  however,  for  blocks  containing  less  than  80 
text  characters,  fill  characters,  odd  parity  ASCII  SI,  will 
be  Inserted  to  maintain  uniform  blocks  of  80  text  characters. 
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b.  Block  formats  for  IMF  D  messages  on  trunks  are  the 
same  as  those  shown  In  table  8-6  except  that  the  Intermediate 
blocks  may  contain  EH  as  delineated  In  table  8-4,  detail 

(b)  and  (c). 

c.  Block  formats  for  LNF  B  and  I  messages  on  trunks 
are  the  same  as  those  delineated  for  LKF  D  messages  In  par¬ 
agraph  b.  above.  The  Mode  Change  (MC)  block  delineated  In 
table  8-5  Is  also  required  on  trunks  to  segregate  the  end 
of  the  binary  text  from  the  last  block  of  the  message  for 
IMF  B  and  I  messages. 

d.  Mode  II  messages  are  not  divided  Into  blocks  on 
tributary  lines.  Mode  II  formats  on  tributary  lines  are 
as  prescribed  In  ACP  127  series  and  JANAP  128.  Mode  V 
messages  are  not  divided  Into  blocks  on  tributary  lines. 

Mode  V  tributary  lines  may  use  either  the  JANAP  128  or 

ACP  127  series  paper  tape  message  format.  On  trunks,  however. 
Mode  II  and  V  messages  will  be  divided  Into  blocks  as  shown 
In  table  8-8. 

e.  The  format  of  the  Message  Control  Block  Is  shown 
In  table  8-1 . 
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TABLE  8-1.  MCB  FORMAT 


Ckaracttr  ^eiltlon 

«ii4  Itta 

Slia  (all  0 
bit  ASCII 

Oatcriptlan 

1.  Frtaing  ch«rtet«r 

1  charactar 

SON  fraaing  charactar. 

2.  Siltct  ckiracttr 

1  charactar 

Salact  charactar  froa  original  aaitaga.  (A  If  ONTO  faraat). 

).  Prtctftnct 

1  charactar 

Nracadenca  af  original  naitago. 

FIrtt  INF  of  original  aattaga  (F  If  ONTN  faraat). 

4.  typt 
4ati|iiator 

5.  Natiaft  tyyt 
4ailfii«tor  ' 

1  charactar 

1  charactar 

Sacand  LHF  af  original  aattaga  (T  If  OMTN  foraat). 

•;  Saevrity 

7>IO.  Caatant  ladlcatar 

4  charactart 

-  <1.  Spaca 

1  charactar 

Spaca. 

II-II.  Orlftnattaf  ita- 
t<aa  rautlng  tn* 
dicatar 

7  charactart 

Originating  ttatlan  routing  Indicator,  takan  froa  original  aattaga  If 
data  faraat.  or  ganaratad  If  froa  ONTN  foraat. 

(••12.  Orlflaatlaa  ata* 
ttaa  larlal  auabar 

Originating  ttatlan  tarlal  nuabar.  takan  froa  original  aattaga  if  data 
faraat,  or  genuratad  If  froa  ONTN  foraat. 

21.  Spaca 

1  charactar 

Spaca. 

24*10.  Oa(a*Tlaa 

7  charactart 

Data-tlaa  group  froa  original  aattaga,  or  SON-JoTlan  data  and  ZULU  tlna 

If  ONTN  faraat. 

11-11.  Naabar  af  blacka 

1  charactart 

tn-block  count  (aacluding  NCO). 

14-40.  SUN-IN  tiaa 

7  charactart 

SOH-IN  Julian  data  and  ZULU  tIaa  at  originating  ASC, 

41.  Typa  of  Nl  pre- 
catilNf 

1  charactar 

Sat  to  N  It  noadar  cantalni  only  Individual  Nit  and  tat  to  C  If  haadar 
cantaint  ana  or  aara  collactiva  Nit. 

'  42.  Aataaatically  - 
faaaratad  taryUa 

1  charactar 

Not  tat  or  chackad  by  laaiad  ASCt.  Sat  to  S  by  Covarnaant  awnad  ASCt 

41-40.  famard  dtttlaa- 
tloa  aard 

a.  Forward  dottinatlon  ward  *  fliad  bit  atilgnad  aach  ASC.  (OItt  01-14 
dotlgnata  ASCt.  Olt  17  It  tat  to  binary  ana.  Olt  40  It  rotarvad 
for  parity). 

b.  All  unattlgnad  bit  (41-44)  patitleni  art  tat  to  binary  laro.  Each  af 
tho  attlonod  FOW  bit  potltloni  ara  tat  to  binary  ana  only  If  a  cellac- 
tlwo  Nt  It  tho  aattaga  ragulrat  tha  carratponding  cantir  to  oaka  local 
dollvary  to  a  tributary  or  NANC.  Nattagat  which  do  not  contain  callac 
tlva  Nit  will  ba  rtcaivad  with  til  attlgnod  NON  bitt  tat  to  taro. 

4f-S4.  Traca  d'ltinatlaa 
word 

4  charactart 

a.  Traca  dottinatlon  word  -  fliad  bit  attlgnod  pack  ASC.  (bltt  41-44 
dotlgnata  ASCt.  Olt  47  It  tat  to  binary  ono.  Olt  40  It  rotarvad  far 
parity). 

b.  Tha  attlgnod  TON  bltt  (41-04)  ara  tat  to'blnary  ana  far  tack  of  tha 

ASCt  through  which  tha  rtcaivad  aattaga  hat  btan  pravltutly  twitchad. 
Tho  TON  bill  collactlvaly  dotlgnata  all  tho  cantari  tnreugh  which  tha 
■ottaga  hat  btan  procattad.  It  It  utad  by  tha  ASCt  to  trigger  an 
oloro  (prlnvcut)  tack  tiwo  a  aattaga  It  rocoivad  at  a  cantor  through 
which  It  hat  btan  pravleutly  procattad. 

SS-S7.  Suipoctod  dwpll- 
cata  ari|1aator 

1  charactari 

1  tpacat  if  non-tutpactad  duplicate  oaitaga  or  ASC  call  lettart  of  ctniar 
originating  tutpactad  duplicato. 

SS-00.  Altaraata  rawta 
roatlai  Indicator 

1  charactart 

a.  Noroally  thraa  tpacat.  NANC  call  lavtart  (Znd,  Ird,  and  4th  chartc- 
tart  of  altarnata  routed  dottinatlon.  If  dottinatlon  li  addrattad  by 
a  collactiva  Nl. 

b.  Nl)aa  ANNI  contain!  a  NANC  call  lottar,  tho  oottaga  It  Intended  far 
dollvary  to  tha  dottinatlon  ipaciflad  by  ANNI  (ona  or  ooro  collactiva 
■It  ara  contained  In  tha  haadar  and  all  routing  Indlcatort  In  tha  ra- 
colvad  hoadtr  belong  to  tho  NANC  dottinatlon). 

c.  If  ANNI  containt  a  NANC  call  latter,  tho  ASC  routat  tha  oatiaga  to  the 
AK  tarvtng  tha  NANC.  Nhan  trantoJtllon  (CONUS)  af  the  wattaga  It  - 
•ado  to  tha  NANC,  a  collactiva  altarnata  route  pilot  It  autaaatically 
gonaratod  by  tha  leatad  ASCti  tha  addrottoo  partlan  af  tha  pilot 

will  contain  all  of  tha  Individual  Nit,  onawdlflad,  and  all  of  tha 
collactivo  Nit  raplacad  with  tha  NANC  call  lattart  tf  tho  dattlnatlen. 
Nhan  trantoittlon  (Ovartoai)  af  tha  oattaoa  It  oada  ta  tha  NANC,  a 
collactiva  altarnata  plVot  It  tutooatlcally  ganaratad  by  tha  Govtrn- 
aMnt  owned  ASCtt  the  addrattaa  portion  of  tha  pilot  will  contain  only 
tha  Nl  (four  charactart)  of  tha  dottinatlon  NANC. 

41-79.  Trace  input 

aotsaga  Idontiflor 

19  charactart 

Utad  at  a  aiattagt  Identifier  at  laatad  ASCt.  Nhan  traninlttad  frao 
laatad  ASCt.  the  field  will  contain  nuoarlct.  Nhan  trantolttod  frao  a 
Sovornaiaot  owned  ASC  to  a  loatad  ASC,  tha  field  will  bt  nuaiarict  and 
tha  Holt  of  each  digit  It  froa  0  through  7.  At  the  Savarnaant  owned 

ASCt  tha  flold  It  utad  far  Intarnal  functlont. 

10*02.  Noiorvod 

Natarvad  for  Intarnal  uta. 

01.  Fraaing  charactar 

1  charactar 

CT4  fraaing  charactar. 

04.  Fraaing  charactar 

1  charactar 

CP  fraaing  charactar. 
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TABLE  8-2.  MODE  I  ASCII  TRIBUTARY  LINE  FORMAT 
"C”,  "R",  "Q”,  "T”,  AND  "A"  MESSAGES 


a)  First  Block 

Framing 

Framing 

Control 

Control 

Two  Charactars  80  Characters  Two  C 


"SEL"  Format  per 

SCXI  See  chapter  STB 

3  JANAP  128 


h)  Intermediate  Blocks 


Two  Characters 

80  Characters 

Two  Characters 

Format  per 

STX 

DEL 

JANAP  128 

ETB 

BP 

c)  Last  Block 


Two  Characters 

80  Characters 

STX 

DEL 

Format  per 

JANAP  128 

TABLE  8-3.  MODE  I  ASCII  TRIBUTARY  LINE 
FORMAT  IMF  "S"  MESSAGES 
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TABLE  8-4.  MODE  I  ASCII  TRIBUTARY  LINE 
FORMAT  IMP  "D"  MESSAGES 


Block  formats  for  IMP  “D"  type  messages  are  the  same  as 
those  shown  In  figure  8-1  except  that  the  first  block  and 
Intermediate  blocks  may  contain* less  than  80  characters. 
The  end  of  each  rec  rd  on  magnetic  tape  will  cause  the 
terminal  to  generate  an  EM  character  as  follows: 

a)  If  number  of  header  characters  In  first  block  is  79  or 
less: 


SEL 


79  or  less 

■ 

Header 

Characters 

EM 

Two  Characters 


BP 


b]  If  number  of  data  characters  In  Intermediate  blocks  Is 
79  or  less : 


Two  Characters 


Message 

Characters  EM  ETB 


Two  Characters 


BP 


c)  If  the  number  of  characters  In  the  tape  record,  header, 

or  text 'is  divisible  by  80,  ari  Inteumiedlate  block  of  five 
characters  Is  generated  as  follows: 


STX 


DEL 


EM 


ETB 


BP 
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TABLE  8-5.  MODE  I  ASCII  TRIBUTARy  LINE  FORMAT  mP  "B”  MESSAGES 


Block  formats  for  LMF  "B"  and  "I"  messages  are  the  same 
as  those  delineated  In  figure  8-7.  One  additional  block  of 
six  characters  Is  required  to  segregate  the  end  of  the 
binary  text  from  the  last  block  of  the  message.  The  for¬ 
mat  of  this  block  Is  as  follows: 


STX 

DEL 

MC 

EM 

ETB 

BP 

TABLE  8-6.  TRUNK  FORMAT  IMF  "C",  "R",  "T",  "Q",  AND  "A”  MESSAGES 


a) 

First  Block 

^ -  See  paragraph  3% 

Two  Characters 

5 

MCB 

Two  Characters 

SOH 

SEL 

(Character  Positions 

S  throufh  82) 

ETB 

BP 

b) 

^ - Derived  from  original  message' 

Intermediate  Blocks 

Two  Characters 

80  Characters 

Two  Characters 

STX 

Format  per 
JANAP  128 

m 

t _ 

c) 

^Security  classification  of  message 
(even  parity  character) 

Last  Block 

TVo  Characters 

80  Characters 

Two  Cha 

racters 

STX 

1 

SEC 

Format  per 
JANAP  128 

ETX 

BP 

DCAC  370-D175-1 


8-7 


TABLE  8-7.  TRUNK  FORMAT  LMF  "S" 
MESSAGES 


a)  First  Block 


See  paragraph  Se 


Two  Characters 

- - 

MCB 

Two  Characters 

SOH 

D 

(Character  posi¬ 
tions  3  through  82) 

ETB 

BP 

b)  Second  Block 


Two  Characters 


STX 


U 

or 

M 


80  Characters 


Format  per 
JANAP  128 


Two  ChMactflri 


ETX 


BP 
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TABLE  8-8.  TRUNK  FORMAT  MODE  II  AND  MODE  V  MESSAGES 
LMF,  "R,”  "T,"  AND  "A." 


a)  First  Block 


Two  Characters 

Hi 

B 

Two  Characters 

SOH 

SEL 

L 

(Character  Position 

3  throu^  82) 

ETB 

BP 

Generated  at  originating  AESC/ADMS 
b)  Interniediate  Blocks 


80  Characters 

Two  Characters 

Allowable  Fonats  Per 
Paragraph  3d 

ETB 

BP 

-Security  classification  of  message 
(even  parity  character) 


c)  Last  Block 


Two  Characters 

Characters 

STX 

SEC 

Allowable  Fozeats 
Per  Paragraph  3d 

Two  Characters 

ETX 

BP 

♦-79  or  less— ^ 

♦ - 80 - ► 

*  Filler  characters  are:  letters  for  an  ITA  #2  line 
and  Shift  In  (SI)  for  an  ASCII  line. 
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CHAPTER  9.  MESSAGE  EXCHANGE  REQUIREMENTS 

1.  Introduction.  This  chapter  prescribes  the  allowable  message 
exchanges  between  the  different  Input/output  media  and  the 
conversions  and  manipulations  which  must  be  effected  to  make 
such  exchanges  possible.  Table  9-1  Identifies  permissible  and 
nonpermissible  message  exchanges.  Table  9-2  lists  the 
required  actions  that  must  be  performed  for  each  allowable 
exchange.  Paragraphs  3  through  10  are  detailed  explanations 

of  how  each  of  the  required  actions  Is  accomplished. 

2.  General. 


a.  The  basis  for  the  type  of  message  exchange  ^ 
performed  Is  the  two-character  IMF  field.  The  first  oi  these 
characters  Indicates  the  format  of  the  Incoming  messa^v 

The  second  of  these  characters  Is  the  preferred  output  format. 
This  preference  may  be  overridden  If  the  output  format  Is 
different  from  that  preferred,  .and  If  this  alternate  type 
of  exchange  Is  allowable.  In  the  event  of  forced  message 
exchange,  such  as  delivery  of  a  CC  message  to  a  tape-only 
terminal,  the  second  IMF  character  is  not  changed  to  reflect 
output  format;  however,  the  select  character  will  be  changed 
to  reflect  the  proper  message  format  and  code  of  the  receiving 
terminal.  Select  (SEL)  characters  are  not  discussed  In  any  of 
the  procedures.  In  all  cases,  the  proper  SEL  character 
pertinent  to  the  output  medium  must  be  Inserted  as  the  second 
framing  character  of  the  first  line  block  of  each  message. 

When  the  LMF  format  field  requires  a  prohibited  type  of  message 
exchange  for  a  destination,  the  message  will  not  be  delivered 
to  that  destination  and  the  destination  Routing  Indicator  (RI) 
Is  treated  as  an  Invalid  RI. 

b.  As  a  normal  relay  function,  the  ASC  always  performs 
the  following  on  all  output  messages: 

*  (1)  RI  segregation. 

(2)  A  message  header  format  line  one,  transmission 
Identification  (TI),  Is  generated  on  output  on  asynchronous 
cl rcul ts . 
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TABLE  9-1.  COMPATIBLE  LMF  COMBINATIONS 


B 

0 

DEST 

I 

[NATION 

C 

LMF 

A 

T 

T 

B 

1 

D 

1 

I 

1 

SOURCE  S 

1 

3 

3 

LMF  C 

1 

2 

2 

2 

A 

2 

1 

2 

2 

T 

2 

2 

1 

2 

R 

1 

2 

Q 

3 

3 

1 

2 

:F 

3 

3 

2 

1 

NOTES:  (T)  designates  output  to  ACP  127  fornat 

LMF  BB  and  II  traffic  cannot  be  exchanged  between 
an  ASCII  and  a  Fleldata  terminal. 

The  numbers  w1  thin  the  table  have  the  following 
meanings : 

1  -  Compatible  exchange,  no  format  or  code  conver¬ 
sions  required. 

2  -  Compatible  exchange,  format  or  code  conver¬ 
sions  Is  required. 

3  -  LMF  combination  Is  not  valid.  Forced  message 
exchange  rules  of  paragraph  2a.  apply. 

Blank  -  Prohibited  exchange. 
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c.  IMF's  B«  0,  and  I  can  only  be  paired  with  theiselvts; 
LMF  BB  and  II  traffic  cannot  be  exchanged  between  an  ASCII 
and  a  Fleldata  terminal. 

d.  Message  input  processing  performs  code  conversion 
when  necessary,  and  adds  a  Message  Control  Block  (NCB)  to 
each  message  for  network  transmission.  Speed,  code,  end 
format  conversion,  when  required,  are  performed  on  output 
processing  to  the  addressee,  end  the  Message  Control  Block 
Is  deleted. 

e.  Message  exchange  requirements  are  based  on  the  format, 
code,  and  transmission  mode  of  the  message.  Allowable  message 
formats  are  defined  In  the  latest  Issues  of  JANAP  128  and 
ACP  127  and  the  latest  US  Supp.  thereto.  For  detailed  format 
Information,  see  these  reference  documents. 

f.  Modes  of  operation  applicable  to  message  exchange  are 
Mode  I.  II.  HI.  IV.  and  V.  (See  chapter  1.)  Permissible  line 
codes  are  Fleldata  (CONUS  only).  ASCII,  and  ITA  #2. 

3.  Routing  Line  Segregation.  Perform  routing  line  segregation 
to  delete  nonpertinent  routing  Indicators  so  that  a  subscriber 
terminal  or  ASC  will  receive.  In  the  heading,  only  the 
single  address  or  collective  routing  Indicators  to  which  they 
have  delivery  responsibility. 

a.  This  deletion  Is  accomplished  on  transmission  over 
a  trunk  by  replacing  the  routing  Indicator  by; 

(1)  A  space.  If  the  originating  LMF  Is  S.C.B.D,  or  I. 

(2)  A  shift  In  character.  If  the  originating  LMF 
Is  T.R.F.Q,  or  A. 

b.  This  deletion  Is  accomplished  on  delivery  to  a  terminal 
by; 

(1)  Replacing  the  routing  Indicator  by  an  equivalent 
sequence  of  spaces.  If  the  LMF  pair  Is  SC.CC.BB.DD.  or  II. 

(2)  Rebuilding  the  routing  Indicator  portion  of  the 
message  header  for  all  other  LMF  pairs,  by  repacking,  or 
left-justifying  the  routing  Indicators  and  end  of  routing 
sentinel.  In  certain  cases,  to  maintain  message  blocking, 
fill  characters  may  appear  after  the  end  of  routing  sentinel. 
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4.  Gtneratlon  of  JANAP  128  Header.  The  JANAP  128  header 
will  be  constructed  using  the  header  elenents  contained  In 
the  NCB  (at  shewn  In  table  8-1  of  chapter  8)  and  the  Input 
routing  field.  On  ACP  127  1nput»  the  NCB  will  contain  IMF 
"FT";  therefore,  the  output  IMF  will  be  "FT,"  regardless  of 
actual  output  format.  For  card  output,  the  record  count 
field  of  the  header  will  contain  the  letters  "MTMS." 

5.  Conversion  of  Cards  to  Teletypewriter  Lines. 

a.  JANAP  128  Output.  Each  Input  card  Is  converted  to 
one  line  of  printable  teletypewriter  characters;  each 
generated  teletypewriter  line  Is  terminated  with  a  CR-CR-LF 
sequence.  Tralllni  spaces  In  the  Input  card;  I.e.,  blank 
portion  of  right-hind  of  card,  are  deleted  on  output  trans¬ 
mission.  (See  paragraph  6  for  case  shift  function  for  ITA 
12  output.) 

b.  ACP  127  Output.  Each  Input  card  Is  converted  to  a 
single  line  of  printable  teletypewriter  characters;  trailing 
space  characters;  I.e.,  blank  portion  on  right-hand  end  of 
card,  are  deleted  on  output  transmission.  Case  shift  functions 
are  Inserted  if  necessary,  but  they  are  not  counted  as  print¬ 
able  characters.  (See  paragraph  6.)  Each  generated  teletype¬ 
writer  line  Is  terminated  with  a  CR-CR-LF  sequence.  In  the 
event  the  Input  card  contains  more  than  69  printable  char¬ 
acters,  the  card  will  be  converted  to  two  teletypewriter  lines. 
The  first  line  will  contain  the  first  69  printable  characters 
and  the  second  line  will  contain  the  remainder  of  printable 
characters.  In  generating  the  first  69-cheracter  line,  words 
are  not  broken  Indiscriminately  between  teletypewriter  lines 
(except  In  the  remote  possibility  that  no  space  appears  bet¬ 
ween  the  11th  and  70th  characters  of  the  card).  The  first 
output  line  will  contain  the  characters  from  card  column  1 

up  to  and  Including  the  last  nonspace  character  preceding 
card  column  70;  the  second  output  line  will  contain  the 
remaining  printable  characters  (excluding  trailing  spaces)  In 
the  Input  card. 

6.  Teletypewriter  Carriage  Control  and  Casa  Shift  Functions. 

a.  Carriage  Control  Functions.  Carriage  Control  Functions 
are  defined  as  carriage  return  (tR)  and  line  feed  (LF). 
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b.  Case  Shift  Functions.  Case  Shift  Functions  are  defined 
as  letters  (LtR^)  and  figures  (FI6S).  Case  shift  functions 
apply  to  ITA  12  code  only.  (ITA  #2  LTRS  and  FIGS  are 
equivalent  to  the  ASCII  characters  shift-ln  and  shift-out  and 
to  the  Fleldata  characters  lower  case  and  upper  case.) 

c.  Removal  of  carriage  control  and  case  shift  functions 
Is  accomplished  by  message  compression;  I.e.,  the  functions 
are  deleted  and  the  characters  on  either  side  of  the  function 
become  contiguous. 

7.  Conversion  of  TTY  Lines  to  Cards.  The  teletypewriter  line 
consisting  of  the  Information  between  two  CR-CR-LF  sequences  Is  used 
to  format  a  blockwheti  converting  to  card  format.  In  the  event  of 
the  teletype  line  exceeding  80  printable  characters;  e.g.,  because  of 
operator  error  or  garbling  of  CR,  LF  sequence*  a  new  bTocx 

is  formatted  for  the  excess  characters.  Case  shift  and 
carriage  control  are  deleted  on  output  processing.  When  the 
teletype  line  contains  less  than  80  characters  between  the 
CR-CR-LF  sequences*  the  remainder  of  the  card  block  will  be 
filled  with  spaces. 

8.  Conversion  of  EOT  Card  to  TTY  EOMS.  Delete  the  entire  EiDT  card 
and  generate  the  teletypewri tersequence  of  2CR-8LF-4N. 

9.  Conversion  of  TTY  EOHS  to  EOT  Card.  Delete  the  TTY  EDM  sequence 

and  generate  an  EOT  card  as  specified  In  JANAP  128.  Insert  the 
characters  "MTMS"  In  the  record  count  field  of  the  EOT  caro. 

10.  Fill  the  EOM  Block  with  Filler  Characters  After  tne 

last  "W.^  The  remainder  of  the  EOM  (last  line  block)  will  be  filled 
with  a  sequence  of  filler  characters.  Filler  characters  are 
defined  as  letters  functions  when  the  message  Is  to  be  trans¬ 
mitted  over  Fleldata  or  ITA  #2  lines  and  shift-ln  (SI)  char¬ 
acters  when  the  message  Is  to  be  transmitted  over  an  ASCII  line. 
Depending  on  where  In  the  line  block  the  last  N  of  the  EOM 
sequ^ce  falls,  the  number  of  filler  characters  Inserted  will 
vary  from  0  to  79  In  government-owned  ASC's  and  from  1  to  80 
In  government-leased  ASC's. 
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CHAPTER  10.  AUTODIN  VARIABLE  LENGTH  RECORD  AND 
NONSTANDARD  CODE  MESSAGES 

This  chapter  Is  being  rewritten  to  Incorporate  proposed 
new  concepts  and  procedures:  the  revised  chapter  will  be 
published  subsequent  to  MCEB  approval  of  the  new  concepts 
and  procedures.  Chapter  8  Illustrates  current  magnetic 
tape  block  formats. 


1 
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CHAPTER  11.  ASYNCHRONOUS  CHANNEL  COORDINATION 

PROCETXJRE 

1.  General .  This  chapter  specifies  Node  V  channel  coordl- 
natlon  and  error  control  procedures  to  be  used  between  DCS 
AUTOOIN  switching  centers  and  subscriber  terminals.  Mode  V 
operation  Is  employed  on  tributary  channels  between  switching 
centers  and  appropriately  equipped  terminals  to  provide  the 
following  capabilities  at  the  transmitter  and  receiver: 

a.  Transmitter.  The  transmitter  must  be  capable  of: 

(1)  Receiving  a  positive  acknowledgment  for  each 
transmitted  message  accepted  by  the  receiver. 

(2)  Receive  transmit  Instructions  for  each  trans¬ 
mitted  message  not  accepted  by  the  receiver. 

(3)  Detecting  most  forms  of  transmission,  crytographic, 
and  equipment  failures  associated  with  the  transmission  loop. 

(4)  Canceling  a  message  transmission  prior  to  Its 
termination. 

?  b.  Receiver.  The  receiver  must  be  capable  of: 

(1)  Controlling  the  rate  of  data  reception  by  starting 
and  stopping  the  transmitter  on  command  from  the  receiver. 

(2)  Requesting  retransmission  of  Incoming  messages 
that  are  not  acceptable. 

2.  Codes.  Node  Y  operation  on  channels  between  ASC's  and 
appropriately  equipped  subscriber  terminals  will  use  either 
ITA  12  American  version,  or  ASCII  as  the  line  code.  A  given 
subscriber  terminal  will  operate  In  only  one  of  the  above 
codes . 

a.  When  using  ASCII  (see  figure  A-1),  transmission  will 
be  a  serial  10  or  11  unit  start-stop  code  consisting  of: 

(1)  A  single  unit  start  Interval. 


\ 
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(2)  An  8«un1t  Interval  Mhertin  the  bits  are  trans¬ 
mitted  In  low  to  high  order  bit  sequence  with  the  parity 
bit  last. 

(3)  A  one  or  two  unit  stop  Interval. 

b.  When  using  ITA  12  (see  figure  A-5),  transmission 
will  be  a  serial  7  or  8  unit  start-stop  code  consisting  of: 

(1)  A  single  unit  start  Interval. 

(2)  A  5-un1t  Interval  wherein  the  bits  are  trans¬ 
mitted  In  low  to  high  order  bit  sequence. 

(3)  A  one-  or  two-unit  stop  Interval. 

3.  Speed.  Mode  V  ITA  12  subscriber  terminals  will  operate 
at  modulation  rates  of  45.45,  74.2,  and  75  baud.  ASCII 
subscriber  terminals  may  operate  at  modulation  rates  of  75, 

150,  and  300  baud  respectively.  Currently  qovernment-owned 
ASC's  do  lot  provide  a  300  baud  asynchronous  capability. 

4.  Message  Format.  Messages  will  be  prepared  for  transmission 
over  controlled. teletypewriter  channels  as  specified  In 

ACP  127  (C)  and  US  Supp  (A)-1  thereto  and  JANAP  128.  A  mode 
V  ASCII  subscriber  channel  will  process  messages  only  In 
the  format  specified  In  JANAP  128.  The  Mode  V  ITA  #2 
subscriber  channel  will  process  messages  In  formats  specified 
In  JANAP  128  or  ACP  127  series.  However,  a  given  ITA  #2 
channel  Is  authorized  to  use  only  one  of  these  formats  as 
specified  In  these  documents.  All  messages  are  preceded  by 
a  Start  of  Message  Sequence  (SOMS)  and  terminated  with  an 
End  of  Message  Sequence  (EOMS)  as  described  In  chapter  9. 

5.  Operations.  The  Mode  V  channel  coordination  technique 
provides  for  two  types  of  operation,  standard  and  emergency. 

a.  Standard  Operation. 

(1)  The  standard  operation  will  be  used  exclusively 
except  under  conditions  outlined  for  the  Emergency  operation. 
The  standard  operation  requires  the  use  of  both  the  transmit 
and  receive  channels  to  transmit  or  receive  messages.  While 
sending  a  message,  the  receive  channel  Is  monitored  for  return 
control  sequences  and  while  receiving  a  message,  the  transmit 
side  of  the  channel  Is  used  to  transmit  return  control 
characters . 
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(2)  The  subscriber  terminal  can  send  and  receive 
messages  simultaneously;  consequently,  both  sides  of  the 
duplex  channel  may  be  used  for  the  exchange  of  control 
character  sequences  as  well  as  message  characters.  Return 
control  character  sequences  are  Interspersed  with  message 
characters  as  required.  Whenever  It  becomes  necessary  to 
acknowledge  receipt  of  an  Inbound  message,  the  outbound 
message  Is  Interrupted  for  the  time  period  required  to  send 
the  return  control  character  sequence.  Control  sequences 
which  are  Interspersed  with  the  message  characters  are  not 
delivered  to  the  receiving  device. 

b.  Emergency  Operation. 

(1)  The  emergency  operation  Is  used  only  when 
equipment  or  transmission  facilities  prevent  operation  of 
the  terminal  or  switching  center  In  the  standard  operation. 

(2)  In  the  emergency  operation,  the  Mode  V  control 
functions  are  bypassed  and  the  use  of  the  Mode  V  control 
sequences  Is  omitted,  thus  requiring  the  operational  cap¬ 
abilities  of  only  that  portion  of  the  equipment  which  Is 
used  t')  send  or  receive  a  message.  If  the  logic  associated 
With  Mode  V  control,  for  example.  Is  Inoperative,  the 
channel  can  be  operated  duplex  but  In  an  uncontrolled  mode. 
If  only  one  side  of  the  channel  Is  operational  due  to  equip¬ 
ment,  cryptographic,  or  facility  failures,  the  channel  can 
be  operated  uncontrolled  In  a  one-way-send  or  a  one-way* 
receive  mode,  depending  upon  the  direction  of  the  side  which 
did  not  fall. 

(3)  The  speed  and  format  used  In  the  emergency 
operation  must  be  the  same  as  that  used  on  the  channel  In 
the  standard  operation. 

(4)  Conversion  from  the  standard  operation  to  the 
emergency  operation,  or  the  converse,  must  be  established 
manually  by  coordinated  action  at  both  ends  of  the  channel. 
Changing  the  type  of  operation  at  the  switching  center  Is 
accomplished  by  a  standard  channel  change  routine  and  at  the 
subscriber  terminal  by  the  operation  of  a  switch. 
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6.  Encryption  Capabilities.  Standard  government-furnished 
encryption  equipment  may  be  employed  on  channels  operated 
with  Mode  V  control.  The  Mode  V  channels  using  the  ITA  #2 
may  use  either  asynchronous  or  synchronous  encryption 
equipment,  while  the  Mode  V  ASCII  operated  channels  may  use 
only  synchronous. 

7.  Mode  V  Channel  Coordination. 


a .  General . 

(1)  The  Mode  V  asynchronous  channel  coordination 
procedures  are  a  derivative  of  the  Mode  I  synchronous  control 
procedures.  Many  of  the  communications  control  characters 
used  In  the  synchronous  procedures  are  functionally  present 

In  the  asynchronous  procedure.  Like  the  synchronous  procedures. 
Mode  V  provides  positive  control  between  the  transmitter  and 
receiver.  Operation  Is  analogous  to  the  block-by-block 
operation  In  Mode  I  except  that  the  unit  of  transmission  In 
Mode  V  Is  a  message  Instead  of  a  block.  Messages  are  framed 
at  the  beginning  and  end  with  Start  of  Message  Sequences 
and  End  of  Message  Sequences  as  defined  In  ACP  127  series 
and  JANAP  128.  Messages  are  transmitted  message  by  message. 

Once  the  EOMS  has  been  sent,  transmission  of  message  data 
is  halted  until  a  control  sequence  acknowledging  the  message^ 
or  requesting  a  retransmission  of  the  message  Is  received 
from  the  receiving  station.  Upon  receiving  an  acknowledgment, 
the  next  message  Is  transmitted.  If  a  retransmission  of 
the  message  Is  requested,  the  message  Is  repeated.  At  any 
point  during  message  reception,  the  receiving  station  has 
the  ability  to  stop  transmission  by  Initiating  a  control 
sequence  requesting  such  action.  Once  the  transmitter  has 
recognized  a  request  to  stop  transmission.  It  remains  In  a 
stopped  condition  until  authorized  lo  proceed  by  the  receiver. 

(2)  The  control  system  Is  Interlocked  by  a  set 
of  transmit  and  receive  control  signals.  Each  transmit 
control  sequjgfce  requires  a  valid  response  from  the  receiver. 
Should  no  re^onse  be  received  In  reply  to  a  transmit 
control  sequence.  It  or  a  substitute  transmit  control 
sequence  Is  repeated  until  a  response  Is  received  or  three 
consecutive  transmissions  of  the  control  sequence  have 
occurred. 
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b.  Control  Leader. 

(1)  A  special  signalling  technique  Is  used  which 
permits  the  subscriber  connected  to  the  DCS  AUTODIN  to 
use  all  of  the  ITA  #2  or  ASCII  characters  without  inter¬ 
fering  with  the  communication  control  functions.  Control 
character  sequences  are  preceded  by  a  pause  in  transmission, 

a  marking  condition  on  the  line,  to  flag  or  Inform  the  receiver 
that  a  two-character  control  sequence  will  follow.  This 
pause  will  only  appear  on  the  line  while  a  message  Is  being 
transmitted  If  a  return  control  sequence  Is  to  be  transmitted. 

(2)  However,  should  a  pause  fortuitously  occur 
due  to  the  lack  of  message  characters  to  send,  the  trans¬ 
mitter  will  insert  a  two-character  dummy  control  sequence 
immediately  prior  to  the  transmission  of  the  next  message 
character  (see  START  transmit  control  character).  The 
control  leader  is  specified  In  terms  of  the  following  three 
time  intervals: 

(a)  Send  Detect.  This  interval  is  detected 
at  the  transmitter  when  the  line  has  been  held  in  a  marking 
condition  equal  to  the  Send  Detect  time  as  specified  below. 

When  the  transmitter  detects  a  Send  Detect  interval,  it 
will  continue  in  the  marking  condition  as  specified  by  the 
Send  Generate  time. 

(b)  Send  Generate.  This  Interval  is  detected 
at  the  transmitter  when  the  line  has  been  held  in  a  marking 
condition  equal  to  the  Send  Generate  time  specified  below. 

When  this  interval  has  been  detected,  transmission  of  message 
characters  will  not  be  resumed  until  a  two-character  control 
sequence  has  been  sent. 

(c)  Receive  Detect.  This  interval  is  detected 
at  the  receiver  when  a  marking  line  condition  has  been 
received  equal  to  the  Receive  Detect  time  specified  below. 

When  this  Interval  has  been  recognized,  the  receiver  prevents 
the  transfer  of  characters  to  the  receive  device  until  two 
contiguous  control  characters  have  been  received. 

(3)  The  Send  Detect,  Send  Generate,  and  Receive 
Detect  intervals  are  specified  below  in  terms  of  milliseconds 
timed  'rom  the  end  of  the  last  character  transmitted  or 
received.  Separate  Intervals  are  specified  for  ITA  #2  and 
ASCII  channels  and  are  applicable  for  the  modulation  rates 
specified  for  Mode  V. 


11-6 


DCAC  370-D175-1 


ITA  n  ASCII 


From  and 

To  and 

From  and 

To  and 

Including 

Including 

1  ncl udi ng 

1 ncl udi ng 

Send  .Detect 

10 

50 

10 

25 

Send  Generate 

620 

1000 

400 

750 

Receive  Detect 

170 

480 

75 

370 

Send  Generate 
Government- 
owned  ASC's 

200 

667 

286 

1000 

Receive  Detect 
Government- 
owned  ASC's 

150 

500 

215 

750 

(4)  Tolerances  on  the  detect  and  generate  timers 
ill  be  such  as  to  ensure  that  they  fall  within  the  above 

ranges  of  time. 

(5)  The  government-owned  ASC  times  are  based  on  the 
ASC  being  set  to  recognize  the  control  leader  In  three 
character  times  and  send  a  control  leader  of  four  character 
times.  The  ITA  #2  Is  based  on  a  7H  Interval  code  and  ASCII 
on  a  10^5  Interval  code. 

c.  Control  Character  Sequences.  Control  character 
sequences  are  designated  either  as  transmit  or  receive  control 
characters . 

(1)  Receive  Control  Characters.  Receive  control 
characters  are  a  subset  of  control  characters  which  are 
sent  by  the  receiving  station  when  requested  to  do  so  by 
the  transmitting  station.  They  are  responses  or  answers 
to  transmission  of  messages  or  transmit  control  sequences. 
These  characters  are  transmitted  In  contiguous  pairs  following 
the  control  leader.  They  may  be  Interspersed  anywhere  In 
the  bit  stream  between  characters  and  are  excluded  from  the 
bit  stream  delivered  to  the  receiving  device.  The  receive 
control  characters  are  ACK  1,  ACK  2,  STOP,  and  RT. 

(a)  Acknowledgment  Number  One  -  ACK  1.  ACK  1 
Is  sent  by  the  ASC  or  subscriber  terminal  to  signal  the 
transmitter  that  a  message  has  been  received  correctly.  It 
and  the  other  answer  characters  are  sent  only  when  requested 
by  the  transmitter.  ACK  1  Is  sent  as  the  acknowledgment  to 
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the  first  and  each  alternate  message  received  correctly. 

It  Is  sent  In  response  to  receiving  the  EOMS  or  the  transmit 
control  sequence  REP,  If  the  most  current  received  message 
requires  the  ACK  1  response  and  the  receiver  Is  ready  to 
receive  more  message  characters. 

(b)  Acknowledgment  Number  Two  -  ACK  2.  ACK  2 
Is  sent  by  the  ASC  or  subscriber  terminal  in  acknowledgment 
of  every  correct  message  received  after  a  message  acknow¬ 
ledged  with  ACK  1.  It  is  also  the  proper  answer  to  a  CAN 
sequence. 


(c)  Stop-STOP. 

1  .  STOP  is  sent  by  the  ASC  as  an  answer 
to  REP  or  EOMS  an?  by  the  subscriber  terminal  as  an  answer 
to  REP  to  Indicate  that  transmission  of  message  data  should 
not  proceed  beyond  the  current  position. 

2.  It  is  also  initiated  by  the  receiver 
without  solicitatTon  by  the  transmitter  as  a  command 
Instructing  the  transmitting  station  to  stop  message  trans¬ 
mission.  When  Initiated  as  a  command,  it  is  repeated 
periodically  at  intervals  equal  to  the  STOP  timer  interval 
until  a  REP  control  sequence  Is  received. 

3.  It  Is  also  transmitted  by  the  ASC  without 
starting  the  STOP  timer  when  the  per  line  message  storage 
area  has  been  filled  to  either  near-full  or  almost-full. 

(d)  Retransmit  Message  -  RT. 

1_.  RT  Is  sent  by  the  ASC  or  subscriber 
terminal  as  an  answer  to  an  EOMS  or  REP  to  inform  the  trans¬ 
mitter  that  the  message  received  is  in  error  and  must  be 
corrected  by  retransmission.  Upon  receipt  of  RT  the  trans¬ 
mitter  will  cancel  the  message  by  transmitting  a  CAN  sequence. 

2.  When  an  RT  condition  occurs  prior  to 
receiving  the  EOM?,  the  receiver  Initiates  a  STOP  control 
sequence  each  time  the  STOP  timer  expires  until  the  REP 
control  sequence  is  received.  When  REP  is  received  the  RT 
response  Is  transmitted. 
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(2)  Transmit  Control  Characters.  Transmit  control 
characters  are  a  subset  of  control  characters  which  are  sent 
by  a  transmitting  station  to  direct  the  receiving  station 
to  take  some  action.  They  are  transmitted  in  identical 
contiguous  pairs  preceded  by  a  control  leader.  The  transmit 
control  sequences  are  START,  REP,  CAN,  and  ENQ. 

(a)  Start  -  START.  START  is  sent  by  the  ASC 
or  subscriber  terminal  under  the  following  conditions: 

1_.  Prior  to  the  first  message  character 
if  the  receiver  is  in  the  marking  condition  due  to  a  pause  in 
transmission  between  messages  and  a  receive  control  sequence 
does  not  have  to  be  sent. 

2.  As  a  dummy  control  sequence  while  a 
message  Is  being  transmitted  if  a  fortuitously  generated 
control  leader  has  been  generated  due  to  the  lack  of  a 
message  character  to  transmit  or  a  pause  in  transmission 
resulting  from  the  receipt  of  the  STOP  sequence.  The  START 
sequence  is  sent  immediately  prior  to  the  transmission  of 
the  next  message  character.  START  is  not  transmitted  for 
the  above  conditions  If  one  of  the  receive  control  sequences 
is  to  be  sent. 


(b)  Reply  -  Rp.  REP  is  sent  by  the  trans¬ 
mitting  station  to  direct  the  receiver  to  send  its  last 
response  (ACK  1,  ACK  2,  STOP,  or  RT)  or  its  current  updated 
response.  If  a  response  is  not  received  within  a  preset 
time  interval  determined  by  the  REP  timer  setting  (paragraph 
7d),  the  REP  sequence  is  repeated. 


(c)  Cancel  -  CAN.  The  CAN  sequence  may  be 
initiated  either  manually  or  automatically,  and  it  must  be 
acknowledged  with  ACK  2. 


1.  The 

fol 1 ows : 

a. 

a  message  for  which  an  RT 

b. 

the  transmission  of  EOMS , 
the  message. 


CAN  sequence  may  be  transmitted  as 


Generated  automatically  to  cancel 
or  the  wrong  ACK  was  received. 

Sent  by  the  transmitter,  prior  to 
to  direct  the  receiver  to  cancel 
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c.  Sent  between  messages  to  achieve 
ACK  synchronization  beTween  the  transmitter  and  receiver. 

2.  /Once  sent  the  CAN  sequence  is  repeated 
each  tliire  the  REP  TImIv expire^  If  rvoranswer  Is  received, 

or  If  STOP  Is  received.  p 

3.  The  CAN  sequence  cannot  be  sent  If 
an  outstanding  response  to  an  EOM  Is  expected  from  the 
receiver.  Under  this  condition,  CAN  cannot  be  sent  until 
an  acceptable  reply,  other  than  STOP,  has  been  received. 

(d)  Enquiry  -  ENQ.  ENQ  Is  sent  by  the  ASC 
to  request  that  an  AUTOVON  connected  subscriber  terminal 
Identify  Itself.  The  answer  to  ENQ  Is  the  assigned  ACP 
117  AUTODIN  routing  Indicator  of  the  station.  This  transmit 
control  sequence  Is  not  used  In  CONUS  AUTODIN. 

(3)  Control  Character  Assignment.  The  characters 
assigned  for  Mode  V  control  sequences  are  specified  for 
Mode  V  ITA  12  and  Mode  V  ASCII  as  follows: 


Control  Mode  V  ITA  #2  Mode  V  ASCII 

Sequence  Characters  Characters 


ACK  1  Z 

ACK  2  L 

STOP  A 

RT  S 

START  I 

REP  R 

CAN  D 

ENQ  W 


ACK  1 
ACK  2 
STOP 
RM 

START 

REP 

CAN 

ENQ 


d.  Reply  Timer.  Each  transmitting  station  Is  equipped 
with  a  timer  referred  to  as  the  REP  timer  which  Is  started 
each  time  a  REP,  CAN,  or  ENQ  transmit  control  sequence  or 
an  EOMS  Is  transmitted.  If  an  ACK  1,  ACK  2,  or  RT  reply  Is 
not  received  before  the  timer  expires,  the  control  sequence  Is 
repeated  or  a  REP  Is  transmitted.  For  the  case  of  ENQ  see 
paragraph  9b.  The  typical  setting  of  the  REP  timer  shall 
fall  within  the  range  of  2  to  4  seconds. 

e.  Repeat  Counter.  Each  transmitting  station  is  equipped 
with  a  counter  wh^ch  Is  Incremented  by  one  each  time  a 
transmitted  REP,  ENQ,  or  CAN  sequence  Is  not  answered  within 
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the  REP  timer  Interval,  and  reset  upon  receiving  a  valid 
receive  control  sequence.  When  the  counter  has  accumulated 
a  count  of  three,  an  alarm  Is  activated.  This  alarm  Is 
reset  manually.  At  the  subscriber  terminal  the  transmit 
routine  Is  halted  after  three  unsuccessful  attempts  and 
reinitiated  only  after  tf)e  alarm  (4f signaled  Three  Repeat 
In  the  flow  charts)  1'<p  manually  released.  At  the  ASC,  an 
equivalent  alarm  Is  activated  after  three  unsuccessful 
attempts;  however,  the  transmit  routine  continues  to  repeat 
the  REP  or  CAN  control  sequence.  See  paragraph  9b.  for 
special  procedures  at  the  ASC  regarding  no  reply  or  a  wrong 
reply  to  ENQ. 

f.  STOP  Timer.  This  , timer  Is  associated  only  with  the 
receive  channel . 

(1)  At  the  subscriber  terminal,  the  STOP  timer 
operates  as  follows: 

(a)  The  timer  Is  started  each  time  a  STOP 
control  sequence  Is  generated  as  command  to  halt  transmission. 

(b)  If  no  answer  Is  received  and  the  timer 
expires,  the  STOP  sequence  Is  reinitiated  and  the  STOP  timer 
Is  restarted. 


(c)  If  a  REP  or  CAN  control  sequence  Is  received, 
the  STOP  timer  Is  reset  but  not  restarted. 

(d)  The  typical  Interval  to  be  used  for  the 
STOP  timer  will  be  within  a  range  of  2  to  8  seconds. 

(2)  At  the  ASC  the  Interval  of  this  timer  Is  Identi¬ 
cal  to  the  setting  of  the  REP  timer  and  It  Is  started  only 
If  STOP  Is  generated  due  to  an  RT  condition. 

8.  Mode  V  Operation.  The  Mode  V  transmit  and  receive  pro- 
cedures  are  described  below  In  two  parts.  The  ASC  transmit 
and  receive  operation  Is  described  first,  followed  with  the 
subscriber  terminal  description.  Functions  common  to  both 
are  Included  in  the  switching  center  portion  of  the  description. 
The  text  refers  to  the  appHcabla  sections  of  the  Mode  V  flow 
charts  (figures  11-1  through  11-16)  for  further  amplification 
of  the  procedures.  The  procedures  outlined  In  these  charts 
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are  to  be  followed  except  for  qualifications  contained 
In  the  text.  The  flow  charts  Indicate  functions  which  must 
be  performed;  they  are  not  Intended  to  prescribe  the  method 
of  Implementation.  Procedures  unique  to  the  ASC  or  the 
subscriber  terminal  are  Identified  In  the  flow  charts  by  an 
A  or  T  respectively  In  the  action  boxes,  or  by  a  branch 
to  a  terminal  or  switching  center  routine. 

a.  ASC  Transmit  Operation  -  Non-AUTOVON  Channel. 

(1 )  Initial  Startup  Procedure. 

(a)  The  ASC  startup  procedure  for  a  non- 
AUTOVON  channel  sets  the  transmit  side  of  the  Mode  V  channel 
Into  the  same  state  as  that  assumed  after  having  sent  a 
message  and  having  received  the  proper  acknowledgment 
(Intermessage  state)  and  conditions  the  channel  to  transmit 
the  CAN  control  sequence.  This  Is  indicated  In  figure  11-1 
by  the  siting  of  CAN  flag  via  Startup/Power  On  and  the 
exit  to  Q)  on  the  chart.  All  transmit  flags  other  than 
CAN  are  reset  ^ch  that  when  the  transmitter  enters  the 
procedure  at  (T)  ,  It  will  cause  the  Transmit  Control  Char¬ 
acter  (TCC)  to  Send  to^e  set  the  first  time  through  the 
loop,  and  an  exit  to  ©  (figure  11-9)  on  the  second  time 
through  (assuming  ^at  Receive  Control  Character  (RCC) 
to  Send  has  not  been  set  by  the  receive  side  of  the  channel). 
In  following  the  procedure  on  figure  11-9  the  CAN  sequence  Is 
generated  and  the  transmitter  set  to  time  for  a  response 
from  the  receiver.  WUJe  the  REP  timer  Is  running  the 
procedure  loops  from  Q)  on  figure  11-1  through  the  Reply  to 
CAN  routine  on  figure  il-6  until  a  valid  response  Is  recrilved 
(STOP  or  ACK  2)  or  the  REP  timer  expires.  Note  that  while 
the  transmitter  Is  In  this  loop.  It  can  be  Interrupted  to 
send  a  receive  control  sequence  If  the  RCC  to  Send  condition 
Is  present. 


(b)  If  the  response  to  CAN  Is  ACK  2,  the  proce¬ 
dure  Is  completed,  and  the  transmitter  and  receiver  are 
respectively  set  to  expect  and  reply  with  ACK  2  until  the 
end  of  the  next  transmitted  message  resets  the  ACK  alternators 
to  ACK  1.  The  transmitter  Is  now  ready  to  Send  a  message 
or  enter  another  routine  specified  in  figure  11-1. 
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(c)  If  the  response  to  CAN  is  STOP,  the  pro¬ 
cedure  continues  until  the  REP  timer  has  expired  at  which 
time  CAN  is  transmitted  again.  The  transmission  of  CAN 
and  reception  of  STOP  will  continue  until  an  ACK  2  or  no 
response  Is  received. 

(d)  If  no  response  Is  received  to  CAN  while 
the  REP  timer  Is  running,  the  3  RPT  counter  Is  incremented 
by  one  and  the  CAN  sequence  repeated.  No  reply  to  CAN  after 
the  third  transmission  Is  a  three  repeat  (3  RPT)  condition 
and  sets  an  alarm  to  notify  the  ASC  operator  of  a  possible 
trouble  condition  In  the  facility,  cryptographic  equipment, 
terminal  equipment,  or  the  ASC.  While  the  alarm  Is  activated, 
the  transmission  of  the  CAN  sequence  continues  until  It  Is 
answered  or  Is  manually  halted. 

(2)  Intermessaqe  Transmit  Procedures.  While  the 
transmitter  Is  In  the  Intermessage  state.  It  Is  ready  to 
transmit  return  control  characters  whenever  called  upon  to 
do  so  by  the  receive  side.  When  this  Is  required,  the  RCC 
to  Send  condition  Is  present  (figure  11-1),  and  the  trans¬ 
mitter  enters  the  RCC  transmit  routine  (figure  11-5).  If 
the  channel  has  been  In  a  marking  condition  In  excess  of 
the  Send  Generate  Interval,  then  the  Send  Generate  Flag  will 
be  set  and  the  appropriate  receive  control  sequence  is  sent 
Immediately.  If  the  proper  length  control  leader  has  not 
been  sent,  the  control  sequence  Is  delayed  until  the  Send 
Generate  Flag  Is  set.  Also,  if  It  should  be  required  to 
send  a  CAN  transmit  control  sequence  due  to  the  CAN  Flag 
being  set,  the  transmit  routine  will  enter  the  cancel  routine 
(figures  11-1,  11-9,  11-6)  as  described  before.  Since  the 
CAN  sequence.  In  this  case,  was  sent  while  a  message  Is  not 
being  transmitted.  It  serves  the  function  of  only  resetting 
the  receive  and  transmit  ACK  alternators  to  ACK  2. 

( 3 )  Transmitting  a  Message. 

(a)  When  the  ASC  determines  that  a  message 
Is  to  be  transmitted  (figure  11-1)  it  follows  the  transmit 
routine  described  on  figures  11-1  and  11-2.  The  Send  Generate 
Flag  will  normally  be  set  at  this  time  due  to  a  pause  In 
transmission  between .messages ,  and  consequently,  the  START 
control  sequence  will  be  sent  ahead  of  the  first  message 
character  as  shown  In  figure  11-2. 
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(b)  Transmission  proceeds  from  this  point 
uninterrupted  until  the  End  of  Message  Is  sensed  unless 
an  RCC  to  Send  Is  set  by  the  receiver,  a  STOP  Is  received, 
a  CAN  sequence  Is  to  be  generated,  or  no  message  characters 
are  available. 


(c)  If  the  transmitter  runs  out  of  message 
characters  to  send,  a  control  leader  Is  generated  auto¬ 
matically,  and  the  receiver  at  the  distant  end  Is  shut  off 
or  blinded  to  subsequent  characters  until  a  control  sequence 
Is  received.  When  message  characters  become  available  to 
the  transmitter,  a  START  control  sequence  Is  generated 
(figure  11-2)  and  transmission  of  message  characters  Is 
resumed.  Note  that  If  an  RCC  Is  to  be  sent  at  the  same  time 
that  message  characters  become  available,  the  transmission 
of  the  RCC  sequence  takes  precedence  over  the  START  and 
removes  the  necessity  of  having  to  send  the  START  sequence. 

(d)  If  a  STOP  sequence  Is  received  as 
Indicated  by  the  STOP  received  flag  being  set  In  figure  11-1, 
the  transmit  routine  halts  transmission  and  enters  the  REP 
routine,  periodically  sending  REP  until  an  ACK  1,  ACK  2, 

or  RT  Is  received  or  until  a  3  RPT  condition  occurs.  During 
the  time  the  first  message  following  a  startup  procedure 
Is  being  transmitted,  the  correct  ACK  to  this  REP  Is  ACK  2. 

If  the  expected  ACK  Is  received  In  response  to  REP,  the 
transmitter  may  resume  sending  cs  per  figures  11-1  and  11-2. 
However,  If  the  Incorrect  ACK  or  RT  Is  received,  the  CAN 
flag  Is  set  (figure  11-7)  and  the  CAN  routine  is  entered. 

If  a  3  RPT  condition  occurs,  the  ASC  operator  Is  notified 
via  an  alarm  and  the  REP  transmit  routine  Is  continued. 

(e)  If  the  CAN  sequence  Is  generated  prior  to 
complete  transmission  of  the  message,  the  TCC  routine  Is 
entered  to  generate  the  CAN  control  sequence  (figure  11-9). 
Then  the  reply  to  CAN  routine  (figure  11-6)  Is  entered  to 
await  a  response  to  the  CAN;  while  the  response  Is  being 
timed,  the  transmitter  Is  halted.  When  the  response  (ACK  2) 
is  received  for  the  CAN  sequence,  the  ASC  returns  the  can¬ 
celled  message  to  the  queue  for  retransmission  and  sends  a 
standard  CANTRAN  sequence  to  the  terminal. 
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(f)  If  an  RCC  sequence  Is  to  be  sent  as  a 
response  from  the  receiver,  transmission  Is  halted  for  the 
length  of  time  required  to  generate  a  control  leader  follow¬ 
ed  by  the  two-character  RCC  sequence  as  per  figure  11-5. 

(g)  After  the  End  of  Message  sequence  Is  sent 
(EOM  framing  character  detected  In  CONUS  AUTODIN)  the  trans¬ 
mitter  Is  halted,  the  transmit  ACK  alternator  Is  complemented 
(set  to  ACK  1  for  example  for  the  first  message  after  start 
up),  and  the  reply  timer  Is  started  per  figure  11-2.  If 
STOP  Is  received  as  the  response  or  if  the  timer  expires 
(figure  11-8),  the  transmitter  enters  the  REP  routine  as 
previously  described  (figures  11-1  and  11-7).  Should  the 
correct  ACK  response  be  received  (ACK  1  1n  case  cited),  the 
transmitter  considers  the  message  completed  and  returns  to 
the  Intermessage  state.  However,  If  the  wrong  ACK  or  RT 

is  received,  the  CAN  routine  Is  followed  as  previously 
described.  At  the  ASC  the  RT  received  flag  Is  set  whenever 
the  wrong  ACK  or  RT  Is  received  to  Inform  the  ASC  program 
that  the  message  Is  to  be  retransmitted.  The  program  In 
turn  sets  the  CAN  flag  to  cause  the  message  to  be  cancelled. 
Note,  since  CAN  Is  transmitted  prior  to  receiving  the  correct 
ACK  to  the  EOM,  the  message  will  be  returned  to  the  queue 
for  retransmission  and  a  CANTRANS  sequence  will  be  generated. 

b.  Subscriber  Terminal  Transmit  Operation  -  Non-AUTOVON 
Channel . 

(1)  Initial  Startup  Procedure.  The  startup  procedures 
described  for  the  ASc  apply  to  the  terminal  except  for  the 
action  following  a  3  RPT  alarm.  The  terminal  halts  trans¬ 
mission  of  the  CAN  sequence  following  a  3  RPT  alarm  until  the 
condition  is  released  by  operation  of  the  Start  Send  Control 
(figure  11-3).  When  this  control  Is  operated,  the  CAN 
procedure  Is  repeated  three  more  times  unless  the  ACK  2  Is 
recel ved. 

(2)  Intermessaqe  Transmit  Procedures.  The  terminal, 
while  In  the  Intermessage  state,  performs  In  the  same  manner 
as  described  for  the  ASC  except  for  the  variation  |>reviously 
mentioned  for  the  3  RPT  alarm.  In  addition.  It  performs 
specific  tests  on  the  tape  reader  as  shown  In  figure  11-3. 

The  tests  shown  here  are  representative  of  the  type  of  tests 
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that  may  be  required  to  control  a  tape  reader  and  do  not 
necessarily  constitute  the  complete  set  of  tests  required. 

If  the  RPT  message  and  3  RPT  alarms  are  not  set,  the  Start 
Send  switch  is  operated,  the  Tight  Tape,  Tape  Out,  and 
Reader  Stop  switches  are  not  operated,  and  the  tape  reader 
Is  sensing  an  Intermessage  character,  the  reader  Is  stepped 
a  character  at  a  time  until  the  first  message  character 
Is  read  or  one  of  the  other  conditions  occur.  When  the 
reader  has  sensed  the  first  message  character  (other  than 
letter,  blank,  line  feed,  carriage  return,  space,  or  N)  the 
transmitter  Is  set  In  a  condition  to  send  the  message. 

(3)  Transmitting  a  Message.  Transmission  of  a 
message  from  a  non-AUTOVON  subscriber  terminal  proceeds  as 
shown  In  figures  11-1,  11-2,  11-3,  and  11-4  In  a  manner 
similar  to  that  described  for  the  ASC  except  for  the  follow¬ 
ing  situations: 

(a)  Subscriber  terminals  equipped  with  an 
Automatic  Numbering  Machine  Initiate  transmission  from  It 
prior  to  sending  message  characters  from  the  tape  reader. 

This  procedure  Is  shown  In  figure  11-4.  The  Automatic 
Numbering  Machine  generates  the  SOM,  a  unique  three- 
character  channel  designator,  the  three-digit  channel  sequence 
number  and  the  machine  functions  carriage  return  and  line 
feed.  The  only  variable  field  In  the  sequence  transmitted 

to  a  channel  Is  the  channel  sequence  number  which  Is  normally 
Increased  by  one  for  each  message  transmitted.  However, 
the  message  following  a  cancelled  message  will  contain  the 
sequence  number  (not  updated  by  one)  of  the  cancelled 
message  per  figure  11-4.  When  the  last  character  of  the 
SOM  line  has  been  transmitted  (line  feed)  the  rest  of  the 
message  Is  transmitted  from  the  tape  reader. 

(b)  If  the  terminal  Is  not  equipped  with  an 
Automatic  Numbering  Machine,  the  SOM  line  as  well  as  the 
rest  of  the  message  Is  transmitted  from  the  tape.  In  this 
case,  the  message  numbers  must  be  transmitted  In  sequence. 

The  message  following  the  cancelled  message  should  contain 
the  same  sequence  number  as  that  assigned  to  the  cancelled 
message  In  order  for  It  to  be  accepted.  This  procedure 
allows  a  message  which  was  rejected  du3  to  transient  errors 
to  be  repeated  without  changing  the  sequence  number.  If  a 
message  has  to  be  transmitted  out  of  sequence  to  the  ASC, 

It  will  be  rejected  due  to  a  sequence  number  error  the  first 
time  It  Is  transmitted  and  accepted  the  second  time  provided 
that  the  number  as  received  at  the  ASC  on  the  second  trans- 
mlsslo.i  Is  equal  to  the  nu.nber  received  for  the  first  trans¬ 
mission. 
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(c)  When  transmitting  the  message  from  the  tape, 
the  terminal  operation  is  subject  to  the  same  conditions 

as  the  ASC  as  shown  on  figures  11-1  and  11-2.  Conditions 
unique  to  the  terminal  are  shown  on  figure  11-3. 

(d)  If  the  Tight  Tape,  Tape  Out,  or  Reader 
Stop  switches  are  set,  transmission  halts.  An  alarm  is 
operated  if  a  tape  out  condition  has  occurred  to  call  for 
operator  attention.  If  the  tape  out  condition  is  due  to 
torn  tape  and  the  transmit  monitor  indicates  that  the 
transmission  has  been  garbled,  the  message  can  be  cancelled 
by  manually  initiating  a  CAN  sequence.  When  the  CAN  sequence 
is  acknowledged  with  ACK  2,  the  RPT  message  flag  is  set. 

(e)  If  the  RPT  message  flag  is  set  due  either 

to  manually  cancelling  the  message  or  automatically  cancelling 
the  message  because  of  receiving  an  RT  or  wrong  ACK  response, 
tape  must  be  repositioned  in  the  reader  and  the  Start  Send 
switch  operated  before  another  message  transmission  can  be 
initiated.  The  terminal  need  not  generate  the  CANTRANS 
when  operating  with  the  ASC  as  the  CAN  sequence  itself  will 
notify  the  ASC  to  cancel  the  message. 

(f)  If  a  3  RPT  condition  occurs  while  a  message 
is  being  sent,  transmission  is  halted  until  the  Start  Send 
switch  is  operated  and  the  control  sequence  causing  the  3 
RPT  condition;  e.g.,  REP,  has  been  sent  and  properly 
acknowledged.  If  the  3  RPT  is  due  to  no  response  to  a  CAN, 
transmission  cannot  be  restarted  until  the  CAN  is  acknowledged 
and  the  repeat  message  procedures  previously  described  have 
been  completed. 

c.  ASC  Receive  Operation  -  Non-AUTOVON  Channel. 

(1)  Initial  Startup  Procedure.  The  ASC  startup 
procedure  sets  the  receive  side  of  the  channel  in  the  inter- 
message  state,  stores  an  RT  response  which  will  be  used  to 
request  a  retransmission  of  the  first  message  received,  and 
blinds  the  receive  device  to  subsequent  characters  until  a 
two-character  control  sequence  is  received.  This  is  indicated 
in  figure  11-10  by  entering  the  receive  routijae  from  Startup 
Power  On,  setting  the  RT  flag  and  going  to  0^ 
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(2)  Intermessaqe  Receive  Procedures. 

(a)  When  two  conti^ous  ch^acters  are  received 

as  indicated  by  the  flow  from  AM  to  in  figure  11-10 

the  control  sequence  is  decoded^fer  figure  11-14. 

(b)  If  an  RCC  sequence  STOP,  ACK  1,  ACK  2, 
or  RT  is  received,  the  transmit  side  of  the  channel  is 
informed  via  the  setting  of  the  appropriate  flag. 

(c)  If  CAN  is  received,  the  RT  flag  set  by  the 
start  up  routine  is  reset,  the  receive  ACK  alternator  is  reset 
to  respond  with  ACK  2  and  the  RCC  to  Send  Condition  is  set 
requesting  the  transmit  side  to  generate  an  RCC  sequence. 

Since  the  Stop  and  RT  flags  are  not  set,  the  ACK  2  control 
sequence  will  be  sent  as  the  reply  (figure  11-5). 

(d)  If  REP  is  received,  the  RCC  to  Send 
condition  is  set  and  an  RT  control  sequence  is  sent  per  figure 
11-5.  If  the  condition  is  a  valid  REP  condition,  the  trans¬ 
mission  of  the  RT  sequence  results  in  the  reception  of  the  CAN 
sequence  and  the  initiation  of  procedures  described  in  the 
paragraph  above. 

(e)  The  ASC  receive  routine  monitors  for  the 
completion  of  the  SOM  sequence  (ZCZC)  as  indicated  on  figure 
11-10.  The  ASC  receiver  remains  in  a  blinded  state  such  that 
no  characters  are  stored.  When  the  SOM  sequence  is  detected, 
the  receiver  is  enabled  to  store  subsequent  message  characters. 
For  channels  using  the  ITA  #2  code,  these  characters  are 
processed  as  lower  case  characters  until  a  figure  character 

is  received. 

(3)  Intramessage  Receive  Procedures. 

(d)  When  the  SOM  sequence  has  been  detected 
at  the  ASC,  the  recei ver  placed  in  the  intramessage  state 
entering  the  routine  at  un  of  figure  11-11.  The  receiver 
will  process  a41  recei veo^^aracters  as  message  characters, 
validating  them  for  proper  frame  (marking  stop  interval)  and 
for  odd  parity  if  an  ASCII  operated  channel,  and  deliver  them 
to  the  storage  medium  unless  a  pause  in  transmission  is 
detected  equal  to  the  Receive  Detect  interval  or  an  overflow 
situation  in  the  per  line  storage  occurs.  When  a  pause  is 
detected,  the  next  two  characters  received  are  not  delivered 
to  the  receiver. 
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(b)  If  the  per  line  storage  Is  approaching  a 
near-full  condition,  the  receiver  will  want  to  stop  the 
transmitter.  This  will  result  In  the  setting  cf  the  Stop 
flag  and  RCC  to  Send  as  shown  In  figure  11-11  while  the 
receiver  continues  to  store  Incoming  characters.  The 
setting  of  the  Stop  flag  and  RCC  to  Send  results  In  the 
transmission  of  the  STOP  channel  sequence  to  the  remote 
terminal.  Shortly  thereafter,  the  remote  transmitter  should 
stop  and  send  the  REP  control  sequence  which  resets  the  STOP 
timer  and  calls  for  the  generation  of  a  response  from  the 
receiver  as  shown  In  figure  11-15. 

(c)  When  the  STOP  condition  has  been  removed, 
the  receiver  will  remove  the  STOP  response  by  resetting 
the  Stop  flag  (figure  11-11)  and  reply  to  the  next  REP 
sequence  with  the  current  ACK  response  (ACK  2  within  the 
first  message  following  a  startup  procedure). 

(d)  The  ASC  will  transmit  STOP  once  more  when 
the  per  line  storage  has  been  filled  to  a  second  threshold 
level  of  almost  full . 

(e)  If  the  RT  flag  Is  set  due  to  an  overflow 
situation  or  some  other  condition,  such  as  an  Invalid 
header  or  sequence  number,  the  receiver  will  set  both  the 
RT  and  Stop  flags  and  RCC  to  Send  and  start  the  STOP  timer 
as  shown  In  figure  11-11.  This  will  cause  STOP  to  be  sent 
to  the  remote  terminal  and  REP  to  be  received  shortly  there¬ 
after.  When  REP  Is  received,  RT  Is  sent  In  rep’y.  Should 
the  transmitting  terminal  not  stop  In  response,  to  the 

STOP  control  sequence,  the  sequence  Is  generated  again  due 
to  the  STOP  timer  running  out  as  shown  at  the  top  of  figujre 
11-11. 


(f)  If  a  pause  Interval  equal  to  Receive 
Detect  has  been  recognized,  the  receiver  Is  blinded  and 
set  to  expect  a  control  sequence.  When  two  contiguous 
characters  without  an  intervening  pause  have  been  detected 
as  shown  In  figure  11-12,  the  sequence  Is  validated  as 
shown  In  figure  11-15.  If  the  sequence  Is  a  RCC  sequence 
(STOP,  ACK  1,  ACK  2,  or  RT)  the  appropriate  flag  Is  set 
for  the  transmit  logic  and  the  blind  Is  removed  on  the 
receiver.  The  ollnd  Is  also  removed  If  REP,  START,  or 
an  Invalid  sequence  Is  received.  If  REP  Is  received,  the 
transmitter  will  send  the  current  applicable  response. 


DCAC  370-D175-1 


n-19 


(g)  If  CAN  is  received,  the  receive  ACK 
alternator  is  set  to  ACK  2  as  the  appropriate  ACK  response 
to  CAN,  the  RCC  to  Send  is  set,  and  the  RT  flag  and  STOP 
timer  reset.  The  message  fragment  received  at  the  ASC 

is  terminated  with  a  designator  indicating  that  it  is  to 
be  discarded  and  the  routine  exits  to  the  End  of  Message 
receive  routine  in  figure  11-13  which  Is  followed  until 
the  CAN  sequence  is  acknowledged  by  ACK  2. 

(h)  If  a  character  is  determined  to  be  in 
error,  it  is  converted  to  a  unique  character  (OWD  in  the 
CONUS  ASC)  and  the  message  rejected  (RT  sent)  unless  the 
channel  has  been  selected  by  the  ASC  operator  to  override 
the  RT  response  as  shown  1r  figure  11-11. 

(I)  When  the  correct  end  of  message  sequence 
(line  feed  NNNN)  is  detected  or  a  CAN  sequence  is  received, 
the  routine  exits  to  figure  11-13.  If  the  channel  is  set 
to  respond  with  STOP  in  response  to  the  EOM  or  if  the 
receiver  wants  to  hold  the  transmitter  stopped,  the  STOP 
flag  is  set  and  the  ACK  response  withheld  until  the  STOP 
condition  is  removed.  STOP  is  sent  in  response  to  REP 
until  the  STOP  condition  is  removed. 

(J)  While  in  the  end  of  message  routine, 
the  ASC  is  set  to  Ignore  all  characters  except  those  which 
are  part  of  a  valid  control  sequence.  Control  sequences 
received  at  this  time  are  processed  by  the  receiver  in  the 
same  manner  as  those  received  while  in  the  intermessage  state 
except  that  the  operation  returns  to  the  EOM  receive  routine 
in  Hgure  11-13. 

.d.  Subscriber  Terminal  Receive  Operation  -  Non-AUTOVON 
Channel . 


(1)  Initial  Startup  Procedures.  The  initial  start¬ 
up  procedures  for  the  receive  side  of'  the  terminal  are 
identical  to  those  described  for  the  ASC. 

(2)  Intermessaqe  Receive  Procedures. 

(a)  While  the  terminal  is  in  the  Intermessage 
state,  it  operates  in  a  manner  similar  to  the  ASC  except  for 
the  method  of  detecting  a  start  of  message,  controlling  the 
receiver,  and  detecting  RT  situations. 
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(b)  The  first  two  contiguous  characters 
following  a  startup  procedure  or  a  pause  are  examined 
for  a  valid  control  sequence.  See  figure  11-14.  If  the 
received  sequence  Is  STOP,  ACK  1,  ACK  2,  RT,  or  START  the 
same  action  Is  followed  as  described  for  the  ASC  except 
that  the  blind  on  the  receiver  Is  removed  to  allow  sub¬ 
sequent  Incoming  characters  to  be  recorded  on  the  receiver. 

This  procedure  Is  followed  to  permit  feed  out  characters 
following  an  EOM  to  be  recorded  In  tape.  If  the  control 
sequence  Is  CAN  or  REP,  the  procedure  delineated  for  the 
ASC  Is  followed  and  the  receiver  remains  blinded  to  sub¬ 
sequent  characters. 

(c)  If  characters  are  received  followlno 

a  control  sequence  received  In  error,  they  are  not  delivered 
to  the  receiver  and  the  RT  flag  Is  set  to  cause  the  next 
message  to  receive  the  RT  response. 

(3)  Receiving  a  Message.  The  procedures  for  receiving 
a  message  at  a  terminal  correspond  to  those  described  for 
the  ASC  with  the  following  exceptions: 

(a)  Upon  detection  of  an  Invalid  character 
(character  frame  error,  or  Invalid  ASC  II  character  parity) 
the  Invalid  character  Is  delivered  to  the  receive  device 
without  code  conversion  (see  figure  11-11). 

(b)  Control  sequences  received  In  error  or 
REP  received  within  the  message  while  the  RT  response  Is 

not  Inhibited  do  not  remove  the  blind  on  the  receiving  device. 
This  same  condition  will  also  cause  an  RT  response  to  be 
sent  for  the  message  If  a  character  Is  detected  after  the 
control  sequence  and  before  a  pause  Is  received  (see  figure 
11-15). 


(c)  Characters  received  following  an  EOM  and  prior 
to  message  acknowledgment,  will  be  delivered  to  the  receive 
device  If  the  previously  received  control  seouence  was  valid 
and  was  not  a  CAN  or  REP. 

(d)  Message  acknowledgment  Is  withheld  until 
a  REP  Is  received  from  the  ASC. 
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e.  Example  of  Mode  V  Operation.  A  dynamic  example  of 
message  transmission  utilizing  the  Mode  V  channel  coordi¬ 
nation  procedures  Is  shown  In  figure  11-17  for  a  message 
being  transmitted  In  one  direction.  Figure  11-18  Illustrates 
duplex  message  transmission  utilizing  the  Mode  V  channel 
coordination  procedures. 

9.  Operation  with  AUTOVON  Connected  Subscriber  Terminals. 

a.  General .  Mode  V  operation  for  AUTOVON  connected 
subscriber  terminals  differs  from  the  previously  described 
operation  with  directly  connected  ASC  subscriber  terminals 
In  that: 


(1)  A  circuit  between  the  ASC  and  the  AUTOVON 
subscriber  terminal  must  be  established  through  the  AUTOVON 
switching  center  prior  to  message  transmission. 

(2)  The  AUTOVON  subscriber  terminal  must  be 
positively  Identified  as  the  terminal  for  which  the  message 
Is  Intended. 

(3)  ACK  synchronization  between  the  ASC  and  the 
subscriber  terminal  must  be  established. 

(4)  Message  transmission  over  the  duplex  circuit 
established  through  AUTOVON  will  be  restricted  to  one 
direction  with  the  other  side  of  the  circuit  being  used  for 
return  control  character  sequences. 

(5)  Release  of  the  connection  through  AUTOVON 
preemption  while  a  message  Is  being  transmitted  must  be 
recognized  as  a  repeat  message  condition. 

b,  ASC  Actions. 

(1)  Upon  establishing  a  circuit  to  an  AUTOVON 
connected  subscriber  terminal,  the  ASC  will  establish  ACK 
synchronization  with  the  subscriber  terminal.  The  ASC 
establishes  ACK  synchronization  automatically  by  transmitting 
the  CAN  control  character  sequence  to  the  subscriber  terminal. 
The  subscriber  terminal  recognizes  CAN  and  answers  with  the 
ACK  2  control  character  sequence.  Receipt  of  the  expected 
answer  (ACK  2}  at  the  ASC  establishes  ACK  synchronization 
between  the  ASC  and  the  subscriber  terminal.  The  subscriber 
terminal  Is  now  set  to  respond  with  ACK  1  to  the  first  EOM 
received  from  the  ASC  and  the  ASC  Is  set  to  expect  ACK  1 
for  the  first  EOM  to  be  transmitted. 
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(2)  When  ACK  synchroni zatlon  has  been  established, 
the  ASC  then  must  establish  positive  Identification  of  the 
AUTOVON  connected  subscriber  terminal  prior  to  transmission 
of  message  traffic.  This  procedure  prevents  transmission 
of  messages  to  terminals  other  than  the  one  for  which  the 
message  Is  destined.  Positive  Identification  of  the  AUTOVON 
connected  subscriber  terminal  Is  established  as  follows: 

(a)  The  ASC  transmits  the  ENQ  control  char¬ 
acter  sequence  to  the  subscriber  terminal  and  then  times 
for  a  response.  If  no  response  Is  received  within  4 
seconds,  the  circuit  Is  disconnected. 

(b)  The  ASC  will  make  three  successive  call 
attempts  to  elicit  a  response  to  ENQ.  If  the  ASC  Is 
unsuccessful  after  the  third  attempt,  the  message  will  be 
returned  to  the  queue  and  a  printout  will  be  delivered  to 
the  station  supervisory  position. 

(c)  The  ASC  will  maintain  FIrst-In-FIrst-Out 
(FIFO)  service  by  placing  the  undelivered  message  at  the 
head  of  the  queue  but  first  trying  to  send  the  next  message 
In  queue  for  a  different  destination.  If  manual  Intervention 
or  corrective  action  Is  not  taken  Immediately,  the  ASC  will 
continue  to  make  periodic  attempts  to  deliver  the  message 
until  the  ASC  alarm  and  printout  occurs  which  Indicates  that 
a  message  has  been  retained  within  the  ASC  beyond  specified 
time  limits. 

(d)  If  the  subscriber  terminal  recognizes  ENQ, 
It  will  respond  with  Its  assigned  AUTODIN  routing  Indicator 
formatted  as  follows,  VZCZC  (RI)  CRCRLF. 

(e)  The  ASC  then  compares  the  received  routing 
Indicator  with  the  RI  marked  In  the  ASC  as  accessed  via 
this  particular  AUTOVON  connection.  If  the  two  routing 
Indicators  agree,  positive  Identification  of  the  terminal 

Is  considered  estaollshed  and  the  ASC  then  sends  the  message. 
If  positive  Identification  Is  not  established,  the  ASC 
causes  the  circuit  to  be  disconnected  and  after  a  second 
timeout  period,  a  new  attempt  to  deliver  the  message  Is 
Initiated . 


(f)  The  ASC  will  make  a  total  of  three  successive 
attempts  to  deliver  the  message.  If  the  ASC  Is  unsuccessful 
In  delivering  the  message  after  the  third  attempt,  that 
message  will  be  returned  to  the  queue. 
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(g)  The  ASC  will  maintain  FIFO  Service  by 
placing  the  undelivered  message  at  the  head  of  the  queue, 
but  first  trying  to  send  the  next  message  In  queue  for  a 
different  destination.  The  ASC  will  make  periodic  attempts 
to  deliver  the  message  until  the  ASC  alarm  and  printout 
occurs  which  Indicates  that  a  message  has  been  retained 
within  the  ASC  beyond  the  ASC  specified  time  limits. 

(3)  Upon  receipt  of  the  correct  ACK  control 
character  sequence  for  the  EOM  of  the  message  transmitted, 
the  ASC  will  cause  the  circuit  established  through  AUTOVON 
to  be  disconnected. 

c.  Subscriber  Terminal  Actions.  When  the  AUTOVON 
connected  subscriber  terminal  establishes  a  circuit  through 
AUTOVON  to  an  AUTODIN  ASC,  the  subscriber  terminal  must 
establish  ACK  synchronization  with  the  ASC  before  attempting 
to  transmit  message  traffic.  This  Is  accomplished  manually 
at  the  subscriber  terminal  by  the  operator  depressing  the 
CAN  button.  The  ASC  recognizes  CAN  and  answers  with  ACK  2. 
Receipt  of  the  expected  answer  (ACK  2)  by  the  subscriber 
terminal  establishes  ACK  synchronization  with  the  ASC  as 
outlined  In  paragraph  9b,  and  message  transmission  may 
now  be  Initiated.  Upon  completion  of  the  transmission  which 
may  consist  of  one  or  more  messages,  receipt  of  the  correct 
ACK  for  the  last  EOM  transmitted,  and  no  transmission  of 
message  characters  for  15  seconds,  plus  or  minus  10  percent, 
after  receipt  of  the  last  ACK,  the  circuit  will  be  disconnected 
automatically.  The  disconnect  feature  will  cause  a 
control  lead  potential  of  six  volts  to  change  to  zero  and 
cause  an  AUTODIN/AUTOVON  Interface  unit  to  go  to  the  on-hook 
condition. 
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For  slnpliclty  the  REP-ACK  sequence  as  described  on  page  11-31  and 
illustrated  in  the  flow  charts  has  been  omitted. 
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CHAPTER  12.  TRANSMISSION  CRITERIA 


1.  Introduction.  Certain  transmission  factors  should  be 
considered  during  the  vartous  stages  of  planning.  Implementation 
and  operation  of  digital  systems  to  Insure  the  compatibility 

of  Interconnected  transmission  facilities.  These  factors 
Include  the  various  methods  of  accessing  digital  subscribers 
and  deriving  digital  channels;  Interface  characteristics; 
application  of  DCS  Technical  Schedules;  and  procedures  for 
requesting  telecommunications  service.  Since  no  single  DCS 
publication  addresses  all  of  these  factors,  a  compendium 
covering  AUTODIN  transmission  systems  and  Interfaces  has  been 
assembled  and  provided  herewith.  These  criteria  are  equally 
applicable  to  both  AUTOOIN  and  peripheral  data  systems  which 
could  use  AUTOOIN  Oriented  transmission  facilities. 

2 .  Techniques  for  Deriving  Multiple  Digital  Channels  from  a 
Voice  Channel.  Multiplexing  Is  a  method  of  deriving  several 
digital  channels  from  one  voice-  channel.  Frequency  Division 
Multiplexing  (FOM)  and  Time  Division  Multiplexing  (TDM)  are 
the  most  common  techniques  In  use  today. 

a.  The  FDM  Technique.  The  Frequency  Division  Multiplexer 
consists  oY  a  subcarrier  generator  for  each  digital  channel, 
this  subcarrier  being  amplitude,  frequency  or  phase  modulated 
by  the  digital  stream.  Insignificant  sidebands  of  each  sub¬ 
channel  are  filtered  and  the  outputs  of  all  channels  bussed 
together.  This  common  bus  Is  connected  to  the  Input  to  the 
telephone  channel.  The  output  of  the  telephone  channel  Is 
connected  to  filters  which  select  the  frequency  components 
Intended  for  each  digital  subchannel  and  reject  all  other 
components.  The  output  of  each  filter  Is  connected  to  an 
automatic  signal  leveling  circuit  and  the  output  of  this 
circuit  connects  to  an  amplitude,  frequency,  or  phase  detector. 
This  detector  converts  the  analog  signal  back  Into  the 
original  digital  form. 

(1)  Although  Voice  Frequency  Carrier  Telegraph  (VFCT) 
systems  using  the  FDM  technique  with  Frequency  ShIftKeyed  (FSK) 
subcarriers  are  commonly . used  throughout  the  DCS  as  16-channel 
systems,  collocation  of  all  channels  is  not  required.  Although 
the  usual  case  Is  to  procure  a  16«channel  equipment  and  Install 
It  at  a  given  location.  Individual  channels  may  be  located 
miles  apart  and  Interconnected  by  telephone  type  channels 
which  are  bridged  together  at  suitable  points  to  construct  a 
network  capable  of  providing  digital  service  on  an  analog  basis 
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to  widely  dispersed  transmission  points.  This  bridging 
technique  has  been  Incorporated  Into  the  transmission  design 
of  the  AUTODIN.  A  network  capable  of  supplying  digital 
service  to  all  of  Its  digital  subscribers  was  developed. 

These  subscribers  operate  at  speeds  of  75  through  2400  BPS. 

It  was  determined  that  1200  and  2400  BPS  subscribers  required 
a  full  voice  channel  for  Interconnection.  Subscribers, 
operating  at  75,  150,  300,  and  600  BPS  presented  a  challenge. 
These  subscribers  In  most  cases  were  noncollocated  and  the 
distances  between  them  were  great.  Existing  transmission  net¬ 
works  were  not  designed  to  operate  at  these  rates.  A  trans¬ 
mission  concept  based  upon  FDM-FSK  techniques  was  developed 
with  service  provided  on  a  bridging  basis  to  conserve  voice 
channels.  Special  75,  150,  300,  600,  and  1200  BPS  modems  were 
procured  for  this  prooram.  The  75  BPS  modem  was  designated 
single  channel  modem  (SCM).  The  other  modems  were  designated 
"Low  Speed  Modems'*  (LSM).  Telephone  type  bridges  qnd  amplifiers 
were  procured  to  serve  at  network  junction  points  because 
these  equipments  were  readily  available  and  had  already  been 
selected  for  use  In  the  AUTOVON  program. 

(2)  The  bridging  method  Is  used  universally  In  the 
DCS  to  provide  data  service  to  noncollocated  subscribers  at 
rates  through  600  BPS.  Figure  12-1  shows  a  typical  network. 
Standard  modem  frequencies  shown  In  flaures  12-2  and  12-3 
must  be  allocated  to  Insure  a  compatible  system.  The  circuit 
engineer  must  specify  circuit  transmission  levels.  Such 
engineering  Is  rather  complex  and  transmission  levels  at  all 
Interface  points  require  precise  adjustment  to  the  level 
specified.  Paragraph  10  prescribes  the  method  for  deriving 
modem  and  bridge  transmission  levels.  Although  this  Is  a 
function  of  the  circuit  engineer.  It  Is  included  In  this 
document  as  background  data  to  illustrate  the  complexity  of 
determining  proper  Interface  levels. 

b.  The  TDM  Technique.  Digital  channels  may  also  be 
derived  from  higher-speed  digital  channels  by  compressing  the 
time  required  to  transmit  the  Intelligence  and  restoring  this 
time  on  the  receiving  end  to  Its  original  state.  The  com¬ 
pressed  channel  is  combined  with  other  compressed  channels 
to  form  a  composite  bit  stream  which  permits  the  transmission 
of  Information  from  several  digital  channels  over  a  single 
higher  speed  digital  channel.  This  process  Is  Time  Division 
Multiplexing. 
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(1)  This  technique  has  been  used  for  many  years  In 
digital  computers  and  digital  communications  end  terminals. 
Teletypewriters  employ  this  technique.  Since  DCS  trans¬ 
mission  facilities  are  primarily  analog  telephone  type 
facilities,  digital  to  analog  conversion  Is  required  between 
the  output  of  a  Time  Division  Multiplexer  and  the  Input  to 

a  telephone  channel.  The  reverse  process  Is  required  between 
the  output  of  the  telephone  channel  and  the  Input  to  the 
Time  Division  Multiplexer.  Since  modulation  rate  conversion 
Is  accomplished  within  this  multiplexer,  precise  timing  Is 
required  throughout  the  Multiplexer  and  Demultiplexer  for  all 
functions  to  operate  synchronously. 

(2)  The  development  of  extensive  data  networks  using 
TDM  technique  Is  complicated  by  the  requirement  for  exact 
system  timing.  Precise  clocks  do  not  exist  on  a  worldwide 
basis.  However,  the  technique  Is  very  useful  where  multiple 
digital  subscribers  are  collocated.  The  development  of  such 
systems  under  these  conditions  makes  good  sense  since  more 
efficient  use  Is  made  of  the  transmission  facility  than  In 
the  FDM  case.  Although  the  trend  Is  to  develop  TDM  trans¬ 
mission  systems  on  a  worldwide  basis,  this  subject  Is  not  a 
topic  of  discussion  for  this  document. 

3.  Techniques  for  Deriving  Single  Digital  Channels  from 
Multiple  Lower  $peed  Digital  Channel sT  In  the  tbM  technique 
described  above.  It  Is  apparent  that  such  multiplexers  accept 
several  low  speed  data  Inputs  and  provide  one  higher  speed 
output.  These  equipments  are  designated  parallel  to  serial 
converters.  The  demultiplexer  accepts  one  higher  speed  Input 
and  provides  several  lower  speed  outputs.  If  the  reverse 
logic  Is  applied  and  the  input  to  the  demultiplexer  Is 
connected  to  the  output  of  a  data  terminal,  then  the  output  of 
the  demultiplexer  may  be  connected  to  several  lower  speed 
digital  transmission  circuits.  The  outputs  of  these  lower 
speed  circuits  are  then  connected  to  the  Inputs  of  the  multi¬ 
plexer  and  the  output  of  the  multiplexer  connected  to  the 
data  terminal.  This  configuration  allows  tiie  transmission  of 
higher  speed  data  over  several  lower  speed  digital  circuits. 

a.  This  technique  Is  often  used  when  Interfacing  high 
frequency  radio  systems.  The  high  frequency  radio  media  will 
not  support  serial  data  transmission  at  speeds  above  75  BPS; 
however.  It  will  support  several  75  BPS  channels.  Therefore, 
the  TDM  technique  described  above  Is  used  to  derive  multiple 
digital  channels  which  are  converted  to  FDM  analog  signals 
and  transmitted  over  the  HF  radio  system. 
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b.  These  tecliniques  are  employed  in  the  design  of  the 
HF  radio  modem  in  ;ise  in  the  AUTODIN  program  which  accepts 
and  delivers  digital  signals  at  1200  or  2400  BPS.  Also, 

Serial -Parallel  and  Parallel-Serial  digital  converters  are 
used  in  conjunction  with  VFCT  equipments  to  derive  150  and 
300  BPS  data  service  over  the  HF  system. 

4.  Methods  of  Access.  The  methods  by  which  digital  sub- 
scribers  at  the  various  standard  modulation  rates  access 
DCS  transmission  facilities  are  specified  in  the  subparagraphs 
below.  Rates  above  2400  BPS  are  recognized  herein  auhough 
they  are  not  in  actual  use  within  the  DCS  at  present.  All 
modems  discussed  will  be  located  in  the  same  building  with 
the  digital  terminals  (subscriber  terminal  or  ASC)  in  order 
to  limit  the  lengths  of  cable  between  the  devices  over 
which  the  low  level  data  and  clock  signals  pass.  All  modems 
are  intended  for  use  over  wire,  microwave,  tropospheric 
scatter,  and  communication  satellite  systems  with  the  exception 
of  the  HF  modem  which  has  been  specifically  designed  for  use 
over  high  frequency  radio  systems.  The  latter  modem,  in  the 
dual  1200  configuration,  is  also  used  over  satellite  systems 
in  the  Overseas  AUTODIN.  The  low  speed  multiplexed  configur¬ 
ation  and  the  1200  through  2400  BPS  modems  require  full  voice 
channels  in  accordance  with  the  appropriate  DCS  Technical 
Schedules.  With  the  exception  of  the  multiplexed  configuration, 
access  between  digital  terminals  may  be  via  the  AUTOVON  on  a 
circuit  switched  basis.  This  includes  connections  between: 
AUTOVON  subscribers  with  compatible  digital  terminals;  ASC's 
and  AUTOVON  subscribers  with  compatible  digital  terminals  and 
two  ASC's.  The  methods  of  access  for  the  various  bit  rates 
follow: 


a .  45  Through  75  BPS  Access  Methods. 

(1)  Voice  frequency  carrier  telegraph  systems  which 
are  interconnected  at  analog  and  digital  interfaces  in  such 
a  manner  that  single  telegraph  loop  circuits  are  provided  at 
the  digital  terminal  Interfaces.  This  is  a  standard  DCS 
service. . 


(2)  DC  telegraph  loop  circuits  between  digital 
terminals  via  government-owned  cable  plant. 

(3)  Leased  commercial  DC  telegraph  loop  circuits 
between  digital  terminals. 


(4)  Single  Channel  Modems  (SCM's)  providing  a  single 
DC  telegraph  loop  circuit  between  digital  terminals.  These 
modems  arc  normally  freouency  division  multiplexed  with  other 
SCM's  and  with  Low  Speed  Modems  to  more  fully  utilize  the 
voice  channel. 

(5)  Hybrid  systems  composed  of  leased  facilities, 

VFCT  systems  and  SCM's  as  described  above. 

b.  ISO-Through  600-BPS  Access  Methods. 

(1)  Low  Speed  Modems  (LSM's)  providing  150,  300,  or 
600  BPS  service  between  digital  terminals.  The  modems  are 
normally  frequency  division  multiplexed  with  other  LSM's  and 
SCM's  to  more  fully  utilize  the  voice  channel.  This  Is  the 
standard  method  of  deriving  circuits  of  these  bit  rates  In 
the  DCS. 

(2)  Serial-Parallel  and  Parallel-Serial  Converters 
provide  150  or  300  BPS  service  between  digital  terminals  by 
converting  the  serial  data  stream  from  the  terminal  to  two 
or  four  parallel  75  BPS  VFCT  channels,  respectively,  for 
transmission  between  terminal  locations  and  then  reconverting 
to  the  serial  stream  for  delivery  at  the  distant  terminal. 

The  normal  application  of  this  system  Is  for  transmission  via 
VFCT  systems  on  high  frequency  radio  facilities. 

c.  1200  and  2400  BPS  Access  Methods. 

(1)  Low  Speed  Modems  providing  1200  BPS  service 
between  digical  terminals.  This  Is  a  standard  DCS  service. 

(2)  Medium  Speed  Modems  providing  2400  BPS  service 
between  digital  terminals.  This  Is  a  standard  DCS  service. 

(3)  HF  Modems  arranged  to  provide  one  2400  BPS  channel 
or  two  1200  BPS  channels  between  digital  terminals.  The 
modems  also  have  a  capability  to  provide  one  1200  BPS  channel 
utilizing  In-band  freouency  diversity  technique  which  may 

be  used  under  degraded  media  conditions.  The  normal  config¬ 
urations  are  one  2400  BPS  channel  via  high  frequency  radio 
facilities  and,  because  of  transmission  path  delay  contraints, 
two  1200  BPS  channels  via  communications  satellite  facilities. 
The  constraint  In  the  latter  case  applies  In  the  AUTODIN  where 
the  AfTQ  error,  correction  system  limits  the  amount  of  delay 
which  can  be  accepted  and  still  maintain  continuous  data 
transmission . 
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d.  4800  Through  9600  BPS  Access  Methods. 

(1)  Modems  providing  4800  BPS  service  between  digital 
terminals.  These  modems  may  also  have  the  capability  of 
providing  two  2400  BPS  channels  or  four  1200  BPS  channels  In 
lieu  of  a  single  4800  BPS  channel.  The  multiple  channel 
configurations  will  have  applications  In  the  AUTODIN'on  long 
submarine  cable  circuits  or  satellite  circuits  where  trans¬ 
mission  delay  becomes  a  constraint.  DCS  Technical  Schedules 
have  not  been  developed  for  4800  BPS  circuits;  however,  tests 
performed  thus  far  Indicate  circuits  meeting  published  2400 
BPS  criteria  will  be  adequate  for  4800  BPS  ser'Mce.  This  Is 

a  proposed  DCS  standard  service. 

(2)  Modems  providing  9600  BPS  service  between  dedicated 
digital  terminals.  This  service  Is  not  applicable  to  the 
AUTODIN  which  Is  limited  to  a  maximum  speed  of  4800  BPS. 

DCS  Technical  Schedules  have  not  been  developed  for  this  speed. 
This  Is  an  anticipated  future  DCS  standard  service. 

5.  Application  of  the  DCS  Technical  Schedules.  DCAC  310-130-1, 
Processing  Telecommunications  Service  Requests^  Itemizes  the 
various  services  offered  by  the  DCS,  describes  circuit 
transmission  parameters  required  for  each  service  Item  and 
specifies  procedures  to  be  followed  by  subscribers  when 
requesting  service.  Such  procedures  must  be  followed  In  all 
cases.  The  following  factors  should  be  considered  by  potential 
DCS  subscribers  to  insure  satisfactory  service: 

a.  The  circuit  parameters  specify  end-to-end  frequency 
response,  envelope  delay  distortion,  net  loss  variation, 
change  In  audio  frequency,  phase  jitter,  noise.  Impulse  noise, 
single  tone  Interference,  harmonic  distortion.  Impedance, 
longitudinal  balance,  telegraph  distortion  and  composite  data 
level  requirements.  A  DCS  subscriber  should  view  these  para¬ 
meters  as  minimum  (or  maximum)  levels  of  service  degradation 
at  which  corrective  action  will  be  taken  by  cognizant  DCS 
personnel.  A  circuit  which  falls  to  meet  the  specified  para¬ 
meters  should  not  be  activated  until  the  problem  Is  corrected. 

b.  The  DCS  Technical  :.chedules  apply  to  all  DCS-leased 
and  DCS  government-furnlshe'?  circuits.  All  major  U.S.  comm¬ 
ercial  carriers  have  agreed  to  provide  service  that  will 
equal  or  exceed  the  parameters  specified  by  the  DCS  Technical 
Schedules,  although  commercial  service  designators  are 
different  from  the  DCS  designators. 
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c.  Since  the  circuit  engineers  lay  out  circuits  to  meet 
subscriber  service  requirements*  It  Is  Important  that  TSR's 
be  carefully  prepared  and  Include  all  pertinent  Information. 
DCAC  310-130-1  does  not  specify  such  circuit  design  details 
as  signal  power  level  since  facility  net  losses  are  not 
uniform  throughout  the  DCS  and  this  Information  must  be 
developed  by  the  circuit  engineer.  The  subscriber  should 
Indicate  the  transmission. equipment  that  he  Intends  to  connect 
to  the  circuit  as  well  as  special  transmission  equipment  or 
service  (transfer  keys*  signalling  lights*  or  control  leads) 
that  may  be  required. 

6.  AUTOVON  Interface  Considerations. 

a.  The  parameters  for  the  Interface  of  AUTODIN  with 
AUTOVON  are  defined  In  DCAC  370-V175-6*  AUTOVON  System 
Interface  Criteria*  Chapter  XI*  Interface  With  Other  Systems. 
The  AUTOVON  transmission  facilities  available  for  use  by 
AUTODIN  are: 

(1)  Trunking  between  ASC's  on  either  an  off-hook 
basis  or  a  dual-tone  multi  frequency  (DTMF)  dial-up  basis. 

(2)  Intermittent  message  exchange  between  an  ASC 
and  AUTODIN  tributaries  homed  on  AUTOVON. 

(3)  Alternate  voice-data  service  to  the  AUTODIN 
tributaries  homed  on  AUTOVON. 

b.  The  AUTOVON  access  line  will  consist  of  the  AUTOVON 
four-wire  line  circuit,  appropriate  signalling  and  trans¬ 
mission  facilities*  the  telephone  line  terminating  unit*  and 
the  four-wire  telephone  or  equivalent.  The  four-wire  line 
circuit  provides  access  from  the  subscriber  to  the  AUTOVON 
switch.  The  AUTODIN  line  terminating  unit  will  also  perform 
the  same  functions  as  the  AUTOVON  line  adapter  circuit.  Sub¬ 
scriber  signalling  Is  detailed  In  the  above-referenced 
document. 

c.  The  operation  of  the  AUTODIN  subscriber  terminal 
over  an  AUTOVON  circuit  Is  described  In  chapter  6  of  this 
Circular.  A  circuit  between  the  ASC  and  the  AUTOVON  sub¬ 
scriber  terminal  must  be  established  through  the  AUTOVON 
switching  center  prior  to  message  transmission.  After 
establishing  a  circuit  to  an  AUTOVON  connected  subscriber 
terminal*  the  ASC  will  establish  positive  Identification 

of  that  terminal  to  Insure  that  messages  are  not  transmitted 
to  terminals  other  than  the  one  for  which  the  message  Is 
destined. 
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d.  The  DCS  Technical  Schedules  describing  the  services 
available  In  AUTOVON  are  specified  by  DCAC  310-130-1,  Pro¬ 
cessing  of  Telecommunications  Service  Requests. 

e.  DCAC  310-130-1  should  be  consulted  to  determine 
circuit  characteristics.  Other  transmission  criteria  for 
AUTOVON  access  lines  from  four-wire  subscribers  and  other 
switching  systems  are  specified  In  DCAC  370-V175-6,  Chapter  IV, 
Transmission  Criteria.  The  subscriber  access  line  Interface 
levels  are  specified  In  paragraph  4.3.3  of  the  above  reference. 
The  circuit  design  engineer  Is  responsible  for  Insuring  that 
the  AUTODIN  data  access  levels  match  the  required  AUTOVON 
Interface  levels. 

7.  Modem  Synchronization. 

a.  Interconnection  of  the  various  communications  equip¬ 
ments  that  make  up  a  data  system  requires  precise  synchroni¬ 
zation  to  maintain  the  end-to-end  Integrity  of  the  data 
Information.  Each  successive  data  signal  processing  circuit 
must  select  the  correct  binary  <tata  Information  at  the  proper 
Instant.  Such  synchronization  Is  effected  by  a  timing  pulse 
which  Is  derived  from  a  stable  oscillator.  This  pulse  Is 
also  called  a  clocking  pulse  and  the  overall  device  which 
produces  this  pulse  Is  called  a  clock.  Data  systems  used 

In  the  DCS  employ  modems  which  have  either  Internal  or 
external  clocks.  External  clocks  are  generally  more  stable 
and  accurate  than  Internal  clocks,  but  they  are  also  more 
sophisticated  and  expensive.  It  makes  good  sense  to  use  a 
single  external  master  station  clock  at  locations,  where  many 
data  eoulpments  must  be  timed.  On  the  other  hand.  It  Is 
often  difficult  to  Justify  an  expensive  clock  to  serve  a 
single  data  equipment. 

b.  The  timing  for  all  data  receive  circuitry  should  be 
provided  by  a  local  clock  which  automatically  corrects  Its 
phase  to  the  phase  of  the  Incoming  data  signal.  The  stability 
of  this  clock  should  be  such  that  system  synchronism  Is  main¬ 
tained  during  brief  signal  Interruptions.  Clock  signals 
appearing  at  equipments  should,  be  nearly  square  wave  and  at 

a  rate  equal  to  twice  that  of  the  data  signal.  That  Is  to 
say,  each  clocking  pulse  should  consist  of  both  a  positive 
and  negative  pulse,  each  of  equal  duration,  with  such  dura¬ 
tion  being  equal  to  one-half  of  the  data  bit.  The  rise  and 
fall  time  of  such  pulses  should  not  exceed  the  limits  estab¬ 
lished  by  the  MIL  STD  1886  low  level  keying. 


A 
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c.  In  view  of  the  factors  discussed  above,  the 
synchronous  modem,  when  equipped  with  an  Internal  clock, 
should  provide  both  corrected  and  uncorrected  timing  signals 
to  Its  associated  data  equipment.  In  case  the  modem  Is  not 
equipped  with  an  Internal  clock,  then  It  must  accept  external 
timing  for  operation  of  Its  modulator  circuits,  correct 

the  phase  of  this  timing  to  that  of  the  Incoming  data 
signal,  and  time  Its  demodulator  circuits  as  well  as  Its 
associated  data  receiving  equipment.  The  proper  phase 
relationship  between  clock  and  data  signals  must  be  determined 
and  provided  at  all  Interface  points  for  proper  operation  of 
the  data  system. 

d.  In  addition  to  the  factors  discussed  above,  the  clock 
accuracy  and  stability  requirement  Is  determined  by  the 
overall  concept  of  system  operation.  The  AUTODIN  system 
concept  of  operation  Is  covered  In  other  portions  of  this 
document.  For  example,  should  the  clock  be  sufficiently 
stable  and  accurate  to  maintain  system  synchronization  with¬ 
out  phase  correction  for  a  period  In  excess  of  24  hours, 
then  automatic  synchronization  would  not  be  required  and  the 
system  could  he  manually  resynchronized  dally.  This  would 
prevent  erroneous  correction  due  to  transmission  system 
noise.  On  the  other  hand.  If  the  data  system  is  capable  of 
quickly  and  automatically  resynchronizing  after  a  loss  of 
sync,  then  highly  accurate  and  stable  clocks  would  not  be 
required.  AUTODIN  uses  moderately  stable  Internal  clocks 

at  subscriber  locations  and  a  master  clock  at  each  ASC. 

Other  systems  might  well  consider  the  use  of  external  master 
clocks,  as  th!s  type  of  operation  Is  preferred  where  econ¬ 
omically  Justifiable. 

8.  Modem  Interface  Characteristics.  Standard  DCS  modem 
Interface  characteristics  are  described  In  DCAC  330-175-1, 
paragraphs  3. 2. 1.2. 2. 3  and  3. 2. 1.2. 3. 3.  The  specific  modems 
and  Interface  characteristics  applicable  to  the  overseas 
AUTODIN  are  described  below: 

a.  Analog  Interface.  The  analog  signal  transmitted 
between  modems  on  a  circuit  must  be  compatible;  I.e.,  the 
receive  modem  (demodulator)  must  be  able  to  correctly 
Interpret  the  signal  transmitted  from  the  send  modem 
(modulator).  Types  of  modems  to  be  used  In  the  DCS  for 
various  speeds  of  digital  service  have  not  been  standardized; 
however,  the  following  specific  modems  are  currently  In  use 


12-10 


DCAC  370-D175-1 


for  Implementation  of  the  overseas  AUTODIN:  Modem,  Telegraph, 
MD-700(P)/G  for  45  to  75  BPS  service;  Modem,  Low  Speed  Wire- 
Line,  MD-674(P)/G  for  150  through  1200  BPS  service;  Modem, 
Digital  Data,  MD-701/UY  for  2400  BPS  service;  and  Digital 
Data  Communication  Set,  AN/USC-10(V)  for  2400  BPS  service 
over  HF  radio  facilities  and  dual  1200  BPS  service  over 
satellite  facilities.  The  first  three  types  of  modem  are 
not  suitable  for  use  over  HF  radio  facilities. 


b.  Digital  Data  Interface.  Compatibility  of  serial 
digital  Interface  characteristics  of  the  modems  and  their 
associated  digital  terminals  must  be  assured  for  successful 
system  operation.  The  objective  Is  that  modems  used  In 
the  DCS  provide  the  MIL  STD-188B  low  level  Interface. 
Specific  electrical  Interface  parameters  of  modems  used  In 
the  overseas  AUTODIN  are  listed  In  subparagraph  e  below. 
These  parameters,  although  varying  somewhat  from  the  MIL  STD 
In  some  details,  are  compatible  with  the  standard. 


c.  Timing  Interface.  The  modem  timing  Input  and  output 
Interface  requirements  are  discussed.  In  general,  elsewhere 
In  this  chapter.  The  electrical  parameters  of  the  timing 
Interfaces  used  in  the  overseas  AUTODIN  are  listed  In  sub- 
paragraph  e  below. 

d.  Other  Modem  Interfaces.  Digital  modems  used  In  the 
DCS  may  p r o v 1 de  a Va rm  1 e ads  for  extension  to  associated 
terminal  equipment  or  to  remote  Indicators,  as  dictated  by 
system  operational  requirements.  For  example,  modems  used 
In  the  overseas  AUTODIN  provide  transmit  and  receive  loss 
of  carrier,  transmit  and  receive  loss  of  transitions  and 
sync  Inhibit  leads  for  extension  to  external  terminations. 
The  latter  lead  Is  utilized  for  control  of  the  automatic 
synchronization  feature  utilized  in  the  AUTODIN. 


e.  AUTODIN  Modem  Electrical  Interface  Parameters.  The 
following  characteristics  apply  only  to  the  HD-7od(i^I/G, 
MD-674(P)/G  and  MD-701/UY  modems.  The  AN/USC-10(V)  modem 
electrical  characteristics  conform  to  requirements  of 
MIL-STD-188B. 


Transmi tter 
Transmi tter 
Transmi tter 


Input  resistance 
Input  capacitance 
Input  sensitivity 


6800  ohms  ±  lOX 

1500  picofarads,  maximum 

+  0.5  volts 
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Transmitter  output  Impedance  600  ohms  10X  over  the 

frequency  band  of  Interest 
balanced  and  ungrounded 

Transmitter  carrier  output  level  -t-S  DBN  to  -20  DBM 

Receiver  Input  Impedance  600  ohms  *  10X  over  the 

frequency  band  of  Interest 
balanced  and  ungrounded 

Receiver  output  Impedance  100  ohms,  maximum 

Receiver,  dynamic  range  +7  DBM  to  -35  DBM 

Receiver  output  voltage  *6  volts 

Timing  output  voltage  ^6  volts 

Timing  output  Impedance  100  ohms,  maximum 

Timing  Input  sensitivity  +0.5  volts 

Timing  Input  Impedance  6800  ohms  +10X 

Timing  Input  capacitance  1500  picofarads,  maximum 

9.  Digital  Interface  Levels.  The  following  signal  levels 
apply  to  the  digital  Interface  between  the  transmission 
facility  (data  modem,  converter  or  physical  circuit)  and  the 
digital  terminal.  The  digital  Interface  electrical  character¬ 
istics  specified  In  DCAC  330-175-1,  paragraph  3. 2. 1.2. 2. 5, 
should  be  consulted  for  further  definitions  of  these  Interface 
requirements.  Since  the  Intent  Is  to  convert  to  the  standard 
low  level  Interface  mode  of  operation,  and  new  devices  pro¬ 
cured  should  provide  this  capability  as  the  normal  Interface 
or  as  a  built-in  option. 

a.  Low  Level  Digital  Modem  or  Converter  Interface.  The 
open  circuit  transmitting  voltage  (data  or  timing  signals; 
where  applicable)  will  be  positive  and  negative  6+1.0  volts. 
Positive  voltage  Indicates  a  marking  or  binary  one  condition 
and  negative  voltage  Indicates  a  spacing  or  binary  zero 
condition. 

b.  High  Level  Interface.  Generally,  existing  VFCT 
systems  ana  leased  telegraph  (75  BPS  or  lower)  circuits 
provide  a  high  level  digital  Interface.  In  addition,  75  BPS 
(or  lower)  circuits  via  physical  circuits  (cable)  presently 
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operate  at  high  level.  In  these  cases  a  DC  level  converter 
Is  utilized  between  the  high  level  facility  and  the  low 
level  digital  terminal.  The  following  requirements  apply 
to  the  high  level  Interface: 

(1)  The  standard  high  level  voltage  for  polar 
operation  will  be  positive  and  negative  60  volts  ^  percent. 

The  transmitter  output  current  shall  be  0.020  ampere  ^10  per¬ 
cent.  Positive  voHage  Indicates  a  marking  or  binary  one 
condition  and  nega\:1ve  voltage  Indicates  a  spacing  or  binary 
zero  condition.  This  Is  the  preferred  high  level  mode  of 
operation. 

V  V  %  s 

(2)  The  Standard  high  level  voltage  for  neutral 
operation  will  be  130  volts  ^2  percent.  The  operating  current 
shall  be  either  0.020  ampere  -•'2.5  percent  or  0.060  ampere 
+2.5  percent.  Current  IndIcaTes  a  marking  or  binary  one 
condition  and  no  current  Indicates  a  spacing  or  binary  zero 
condition.  This  mode  of  operation  is  not  preferred. 

1 0 .  Single  Channel  and  Low  Speed  Data  Transmission  Levels. 

a.  Transmission  levels  within  AUTODIN  should  be  chosen 
such  that  the  following  requirements  are  met: 

(1)  Optimum  composite  data  transmission  level  Is 
-13  dbmO  at  each  voice  frequency  system  Interface. 

(2)  Power  assignment  for  each  data  channel  (subscriber) 
should  be  such  that  the  data  signal  to  noise  ratio  Is  the 

same  for  all  data  channels  (subchannels)  on  a  given  voice 
frequency  channel. 

b.  Requirement  a.(l)  Imposes  problems  which  can  be 
solved  by  using  OCA  standardized  levels  which  are  verified 
by  system  tests  to  determine  specific  transmission  levels 
under  all  operational  loading  conditions  which  provide 
maximum  signal  to  noise  performance  on  all  channels. 

c.  Requirement  a. (2)  should  be  met  as  follows: 

(1)  Low  speed  and  single  channel  modem  output  levels 
should  be  adjusted  such  that  the  following  requirements  are 
met: 


(a)  The  composite  level  of  the  required  com¬ 
bination  of  low  speed  or  single  channel  modems  at  sub¬ 
scriber  and  ASC  must  match  the  optimum  transmission  level 
required  by  the  connecting  transmission  facility. 
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(b)  The  150  BPS  nodtM  output  power  should  be 
adjusted  to  twice  the  single  channel  (75  BPS)  output  power 
and  the  300  BPS  oodeo  output  power  should  be  adjusted  to 
four  times  the  single  channel  output  power. 

(2)  Input  and  output  amplifiers  associated  with 
transmission  combining  and  dividing  bridges  should  be 
adjusted  such  that  the  following  requirements  are  met. 

(a)  Composite  data  levels  muLt  match  the 
optimum  transmission  level  required  by  the  connecting  trans¬ 
mission  facility. 

(b)  All  transmission  levels  Into  a  given 
resistive  bridge  should  be  equalized  on  a  single  data  tone 
basis.  It  Is  recommended  that,  from  a  transmission  level 
viewpoint,  each  150  BPS  channel  be  treated  as  two  single 
channel  tones  and  each  300  BPS  channel  be  considered  as 
four  single  channel  tones. 

d.  The  following  method  for  calculating  modem  output 
levels  Is  recommended: 

/ 

(1)  MOL  -  COL  -  (10  log  1)  ^  K 

where: 

MOL  ■  Modem  output  level 

COL  •  Composite  Data  Level  (all  channels) 

E  «  Equivalent  number  of  data  tones  (considering 
each  single  channel  modem  as  one  tone,  each 
150  BPS  modem  as  two  tones,  and  each  300 
BPS  modem  as  four  tones). 

K  >  0  for  single  channel  modem 
3  for  150  BPS  modem 

(2)  Examples: 

(a) 
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NOL  sc 


CDL  -  (10  log  E)  +  K 
-13  -  (10  log  8)  0 

-13  -  (9)  ♦  0 
-22  DBM 


^^‘•ISO 


CL  ••  (10  log  E 
-13  -  (10  log  8 
-13  -  (9)  +  3 
-19  DBM 


+  K 
+  3 


CDL  -  (10  log  E)  +  K 
-13  -  (10  log  8)  +6 
-13  -  (9)  +  6 
-22  +  6 
-16  DBM 


(b) 


MOL 


-  -12.4  DBM 


^0*-300 


CDL  -  (10  log  E)  +  K 
-5  -  (10  log  11)  +  6 
-5  -  (10.4)  +  6 
-15.4  +  6 
.9.4  DBM 


MOL 


sc 


-  CDL  -  (10  log  E) 

-  -5  -  (10  log  11) 
■  -5  -  (10.4) 

-  -15.4  DBM 


+  K 

♦  9 
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e.  Tht  following  method  for  calculating  gains  of 
amplifiers  associated  with  combining/dividing  resistive 
bridges  Is  recommenced: 

(1)  Input  amplifier  gain. 

GI  -  B  In  -  (lA  -  10  log  E  ) 

where: 

GI  ■  Input  amp.  gain 


B  j  ■  Single  Tone  Level  at  resistive  bridge  Input  In  DBM 
(Must  be  the  same  for  all  bridge  Inputs). 


lA 


In 


Composite  data  level  at  Input  to  Input  ampllflar 
In  DBH. 


E  ■  Equivalent  number  of  data  tones,  considering  SC  tones  as 
one  tone  each,  150  BPS  tones  as  two  tones  each  and  300  BPS 
tones  as  four  tones  each. 

(2)  Output  amplifier  gain. 

so  •  OA  out  .  (B  out  ♦  10  lose  E) 
where: 


GO  «  Output  amp.  gain 

OA  out  «  composite  data  level  required  at  output  of  output 
amplifier  In  DBM. 

^  Aiit  ”  Single  Data  Tone  Level  at  resistive  bridge  output  In 
DBM. 

E  »  Equivalent  number  of  data  tones,  considering  SC  tones  as 
one  tone  each,  150  BPS  tones  as  two  tones  each  and  300  BPS 
tonas  as  four  tones  each. 


(3)  Examples: 
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(a)  -15  DBN/TONE 
3-SC 


1-150^  3.5  DB 


I  —  I  1^  w 


-9  DBM 


61 


-9  DBM 


1,3  01 

-9  DBM  :DL.> - ^ 


B  -  (lA  In  -  10  log  E) 
.iJ".  (-9  .  10  log  9) 

-15  -  (-9  -9.5) 

-15  -  (-18.5) 

-15  +  18.5 
3.5  OB 


61  B  •  B  -  lA  Vo  -  10  log  E) 
-li"-  (-9  -  To  log  3) 

-15  -  (-9  -4."' 


61 


60 


-15  +  13.7 
-1.3  DB 


7) 


B  4-  -  (lA  lo  -  10  log  E) 
-it".  (-9  -l8  log  4) 

-15  -  (-9  -6) 

-15  +  15 
ODB 

f 

OA  out  -  (B  out  ♦  16 
-9  -  (-30  ♦  Yo^log  16) 

-9  -  (-30  +  12) 


9  PI 


*  . 
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-15  - 
-15  - 
5.5  DB 


(lA  .  -  10  log 

-9  -Id  log  14) 
-9  -11.5) 

-20.5) 


GO  BCD  “  OA 

-  9.5  DB 

f.  network  system  level  alignment. 

(1)  Individual  modem  output  levels  can  be  adjusted 
to  values  determined  above  as  follows; 


-  (B  ^  +  10  log  E) 
-30  +  IT. 5) 

-18. F) 


(a)  Connect  output  of  modems  (which  have  been 
paralleled)  to  the  transmission  line. 

(b)  Bridge  power  level  Indicator  (Volume  Indi¬ 
cator  or  decibel  meter  calibrated  In  DBM)  across  transmission 
line. 


(c)  Activate  modems »  one  at  a  time  and  adjust 
output  level  potentiometer  for  proper  output  level. 

(d)  Activate  ell  modems  and  the  correct 
composite  transmission  level  should  appear  on  the  lint. 

Note:  It  may  be  convenient  to  operate  the  composite  level 
several  DB  higher  than  the  line  reoulrement  and  Install  a 
variable  attenuator  between  the  modem  composite  output  bus 
and  the  line.  This  arrangement  will  simplify  the  adjustment 
of  the  transmission  Input  level  to  the  line. 

(2)  Bridging  amplifier  gains  can  be  adjusted  as 

follows: 

(a)  Connect  resistive  bridge  and  amplifiers 

to  patch  bay. 

(b)  Terminate  all  Inputs  and  outputs  not  being 
tested  with  600  ohm  resistors. 

(c)  Connect  1000  HZ  tone  to  one  Input  bridging 
amplifier  Input  and  adjust  oscillator  output  power  to 
composite  tone  level. 
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(d)  Measure  the  power  output  of  the  Input 
amplifier  with  power  level  Indicator  (Volume  Indicator  or 
DB  meter  calibrated  In  DBN)  on  bridging  basis. 

(e)  Adjust  amplifier  output  level  to  equal  Input 
level  plus  calculated  gain  required. 

(f)  Repeat  f(2)(b)  through  (d)  for  each  Input 

amplifier. 


(g)  Connect  1000  Hz  tone  to  one  Input  bridging 
amplifier  Input  and  adjust  oscillator  output  power  to 
composite  tone  level. 

(h)  Measure  the  Input  level  of  the  output 
amplifier  and  record.  (Measure  on  bridging  basis). 

(1)  Measure  the  output  level  of  the  output 
amplifier  and  adjust  the  output  amplifier  oaln  until  the 
output  level  minus  Input  level  equals  specified  gain. 

(j)  Repeat  f(2)(1)  for  each  output  amplifier. 

(k)  Verify  correct  adjustment  under  operating 
conditions  by  activating  operationally  and  measurlno 
composite  tone  outputs  from  output  ampllfler(s).  Slight 
adjustment  In  output  amplifier  gain  may  be  necessary  to 
match  transmission  channel  Input  level  requirements.  All 
amplifier  levels  should  be  measured  and  recorded  at  this 
time  for  circuit  maintenance  purposes. 

(l)  A  spectrum  or  wave  analyzer.  If  available, 
may  be  connected  to  any  amplifier  Input  or  output  to 
verify  correct  level  adjustments.  In  making  such  measure¬ 
ments  It  Is  first  necessary  that  normal  tone  levels  (modulation 
rate,  active  tone  frequencies,  normal  transmission  level  point 
etc.)  be  determined. 

p.  The  transmission  level  concept  recommended  above 
should  provide  optimum  network  performance.  This  concept  Is 
admittedly  complex  and  presents  Implementation  problems . 

One  might  well  question  the  advisability  of  such  a  concept 
and  suggest  alternate  methods.  Several  concepts  were  con¬ 
sidered  and  discarded.  The  alternatives  considered  were  as 
follows: 


(1)  Simply  adjust  the  power  output  of  each  modam  to 
an  equal  value  such  that  the  composite  power  matches  the 
transmission  line  level  requirement.  This  concept  favors  SC 
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transmission  Inasmuch  as  the  SC  modem  signal  occupies  one 
half  the  150  BPS  noise  spectrum  and  one  fourth  the  300  BPS 
noise  spectrum,  therefore  the  150  BPS  sipnal  must  suffer  a 
3  dB  noise  penalty  and  the  300  BPS  signal,  a  6  dB  penalty. 

(2)  Adjust  the  transmission  bridges  for  zero  net  loss 
between  bridge  Input  and  output  terminations.  This  adjustment 
Is  acceptable  only  when  all  Inputs  contain  an  equal  number 

of  data  tones.  This  Is  usually  not  the  case.  With  usual 
configurations,  this  concept  results  In  up  to  10  dB. .difference 
In  Individual  tone  levels  at  the  bridge  output.  Combination 
of  alternatives  g(1)  and  (2)  would  Impose  a  worst  case  300 
BPS  noliie  penalty  of  16  dB. 

(3)  Adjust  modem  power  outputs  to  equal  levels  on  a 
single  data  tone  OBM#  basis  and  maintain  these  levels  through¬ 
out  the  network.  This  concept  could  cause  a  noise  penalty 

of  up  to  12  dB.  Normal  composite  data  transmission  levels 
throughout  the  network  would  depend  upon  the  number  of  data 
tones  assigned  and  therefore  could  present  as  many  as  16 
different  normal  composite  transmission  levels  to  the  technical 
controller.  Such  a  concept  would  create  undue  signal  to 
noise  penalities  and  operational  problems. 

h.  The  recommended  concept  poses  several  problems  which 
In  some  Instances,  are  considered  advantages. 

(1)  Transmission  net  losses  through  the  bridges  In 
most  cases  will  not  be  equal.  Therefore,  net  loss  testing 
on  a  system  basis  should  be  avoided;  e.g.,  from  subscriber 
to  switch.  Such  testing  would  provide  useless  Information 
and  would  require  deactivation  of  branches  not  Involved  In 
the  test.  The  1  KHZ  test  tone  might  well  fall  within  the 
bandpass  of  a  shared  subscriber  data  channel  disrupting 
service.  The  unequal  net  loss  actually  provides  a  noise 
advantage.  The  unequal  net  loss  also  prevents  overload  of 
transmission  systems  connected  to  the  output  of  the  bridge 
whenever  standard  test  tone  Is  Inadvertently  applied 
simultaneously  to  all  bridge  Inputs. 

(2)  Noise  contribution  from  transmission  facilities 
which  are  combined  by  the  bridges  Is  a  problem  worthy  of 
consideration.  It  Is  obvious  that  an  excessively  hloh  noise 
level  on  any  of  the  Interconnected  transmission  facilities 
would  disrupt  service  on  all  connected  data  subscribers.  Such 
facilities  sheuld  be  disconnected  from  bridging  Inputs  and  the 
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high  noise  problem  .^corrected  before  reconnection.  Suitable 
bandpass  filters  Inserted  between  each  transmission  facility 
and  bridge  Input  would  minimize  this  problem.  Such  filters  are 
not  currently  available,  and  therefore  could  not  be  provided 
for  AUTODIN.  It  Is  Interesting  to  note  that  the  unequal  net 
loss  provided  by  the  recommended  concept  actually  tends  to 
weigh  (on  a  flat  amplitude  basis)  the  noise  contribution 
from  each  Interconnected  VF  line.  VF  lines  carrying  a 
larger  number  of  data  tones  will  "contribute"  more  noise 
than  VF  lines  carrying  lesser  number  of  tones.  This  Is 
caused  by  the  greater  gain  necessary  In  the  Input  amplifier 
coupling  the  VF  channel  with  a  larger  number  of  data  tones 
to  the  bridge  than  that  required  by  a  VF  channel  with  a  lesser 
number  of  tones.  The  net  result  Is  that  application  of  the 
recommended  concept  will  minimize  the  total  noise  contribution 
caused  by  the  bridging  technique. 


1200/240 
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FREQUENCY  Hz 

FIGURE  12-2.  DCS  STANDARD  MODEM  FREQUENCY  ALLOCATION  PLAN 
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CHAPTER  14.  CHARACTER  USAGE  AND  CODE  EQUIVALENCY 

1.  Character  Usage.  Although  the  AUTODIN  Switching  Centers  can 
accommodate  all  128  characters  of  the  ASCII  the  limited  character 
handling  capabilities  of  a  large  number  of  terminal  equipments, 
requires  that  restrictions  be  placed  on  the  number  of  ASCH  char¬ 
acters  allowed,  to  be  entered  Into  tbe  system.'  These  restrictions 
will  remain  1r  effect  until  the  Fleldata  Code  and  limited 
capability  terminals  are  phased  out  of  the  DCS  AUTODIN.  Table 

1  defines  thosa  ASCII  characters  restricted  for  use  In  the  DCS 
AUTODIN  during  the  Interim  period  prior  to  the  phase  out  of 
the  Fleldata  Codes.  Tables  2,  3  and  4  Identify  the  allowable 
characters  based  on  machine  codes  (ASCII,  ITA#2,  and  Hollerith 
Card  Code). 

2.  Code  Equivalency. 

a.  The  Code  equivalent  tables  must  be  used  to  equate 
codes  only  as  Indicated  by  their  titles;  that  Is,  machine  code 
to  line  code,  line  code  to  line  code,  and  line  code  to 
machine  code.  All  tables  are  read  left  to  right  only.  To 
determine  the  equivalent,  find  the  desired  character  In  the 
originating  code  In  the  left  columns,  and  select  the  code  to 
which  It  Is  to  be  equated  on  the  right  columns.  A  note  at 
the  end  of  each  table  specifies  which  codes  can  be  translated 
to  other  codes. 

b.  Code  conversion  In  these  tables  Is  for  characters 
used  In  the  text  portion  of  a  message  only,  and  does  not  cover 
characters  used  for  control  and  framing  functions. 

3.  Machine  Codes. 

a.  General .  Input/Output  devices'wlll  operate  In  one  of 
three  different  machine  codes: 

(1)  ASCII  -  Associated  with  eight-level  paper  tape 
Input/output  devices. 

(2)  Hollerith  -  Associated  with  80-co1uiin  card  Input/ 
output  devices. 

(3)  ITA  #2  -  Associated  with  five-level  paper  tape 
Input/output  devices. 

The  reader  device  will  process  ASCII  paper  tape  with  even 
parity  data  characters;  therefore,  the  perforator  must  produce 
even  parity  characters  from  Its  punching  mechanism.  Hollerith 
and  ITA  #2  do  not  have  parity  bits.  The  machine  codes  for 
magnetic  tape  Input/output  devices  have  been  considered,  but 
due  to  the  wide  variety  of  levels  and  parity  have  been 
omitted  from  tne  charts.  At  present,  AUTODIN  does 
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not  specify  a  standard  machine  code  for  magnetic  tape  Input/ 
output  devices;  therefore,  messages  can  only  be  exchanged 
between  terminals  possessing  like  or  equivalent  equipment. 

b.  Input  Codes.  This  document  defines  the  ASCII  as 
consisting  of  128  characters,  the  Hollerith  code  as  consisting 
of  64  characters,  and  the  ITA  #2  code  as  consisting  of  58 
characters.  The  reader  devices  at  the  terminals  will  be 
allowed  to  Introduce  Into  the  AUTODIN  system  73  ASCII  char¬ 
acters,  64  Hollerith  characters,  and  58  ITA  12  characters. 

It  will  be  necessary,  therefore,  that  nonallowable  characters 
be  Inhibited  at  the  reader  If  those  characters  are  contained 
In  the  reading  media.  The  characters  to  be  Inhibited  are 
Identified  in  table  1. 

c.  Conversion  of  Input  Codes.  The  AUTOOIN  terminals 
are  required  to  perform  conversion  from  the  machine  code 

of  the  device  to  the  line  code  on  the  transmit  side.  Allowed 
conversions  are  as  follows: 

ASCII  to  ASCII 
Hollerith  to  ASCII 
Hollerith  to  Fleldata 
ITA  #2  to  ASCII 
ITA  #2  to  Fleldata 
ITA  #2  to  ITA  #2 

d.  Output  Codes Although  there  are  limitations  on 

the  number  of  characters  which  can  be  Introduced  Into  the  system 
by  an  AUTODIN  terminal.  It  Is  conceivable  that  non-AUTODIN 
terminals,  such  as  OMTN's,  NARC's,  etC'. ,  will  be  allowed  to 
use  existing  equipment  which  may  Introduce  characters  into  the 
system  which  have  been  classified  as  nonallowable.  For  this 
reason,  and  due  to  expansion  planning,  output  codes  should 
provide  equivalent  characters  for  the  transparent  data  codes 
of  an  ASC.  The  output  codes  are  ASCII,  Hollerith,  and  ITA  #2. 

It  Is  required  that  output  devices  be  capable  of  punching  73 
ASCII  characters,  64  Hollerith  characters,  and  58  ITA  #2 


characters.  The  breakdown 

Is  as 

follows: 

ASCII 

Hollerith 

ITA  #2 

Alphabetics 

26 

26 

26 

Numerics 

10 

10 

10 

Punch  Graphics 

27 

27 

15 

Space 

1 

1 

1 

Machine  Functions 

2 

-- 

4 

Special  Purpose 
Functions 

7 

•  • 

2 

TOTAL 

73 

64 

58 
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ASCII  Hollerith  ITA  »2 


Alphabetics 

26 

26 

26 

Niimerics 

10 

10 

10 

Print 

Graphi cs 

27 

27 

15 

Space 

1 

1 

1 

Machine  Functions 

•  • 

Special  Purpose 
Functions 

““ 

•• 

-- 

TOTAL  -TTi - - 57 


The  machine  functions  are: 

LF  -  Line  Feed 
CR  -  Carriage  Return 
LTRS  -  Letters 
FIGS  -  Figures 

The  special  purpose  function  characters  for  ASCII  are  SI 
(equivalent  to  ITA  #2  LTRS),  SO  (equivalent  to  ITA  12  FIGS), 
NUL  (equivalent  to  ITA  #2  blank),  BEL,  DC4,  EM  and  DEL.  The 
special  purpose  function  characters  for  ITA  12  are  Blank 
and  BEL.  It  must  be  noted  that  the  ASCII  paper  tape  punch 
(reperforator)  will  produce  even  parity  characters  on  the 
paper  tape.  The  Hollerith  cards  and  the  ITA  12  tape  are  not 
parity-oriented. 

/ 

e.  Conversion  of  Output  Codes.  AUTODIN  terminals  are 
required  to  perform  conversion  from  the  line  code  on  the 
receive  side  to  the  machine  code  of  the  output  device. 
Allowed  conversion  are  as  follows: 

ASCII  to  ASCII 
ASCII  to  Hollerith 
ASCII  to  ITA  #2 
Fleldata  to  Hollerith 
Fleldata  to  (TA  #2 
ITA  #2  to  ITA  #2  • 


4 .  Line  Codes. 

a.  General .  ASCII,  Fleldata,  and  ITA  12  are  allowed  as 
line  codes  In  ?he  AUTODIN  system.  A  subscriber  terminal  Is 
allowed  to  operate  with  one  of  these  codes,  and  It  must  use 
the  same  code  on  Its  receive  line  as  It  does  on  Its  transmit 
line.  A  government-owned  ASC  can  operate  with  ASCII  and  ITA 
#2  and  a  leased  ASC  can  operate  with  all  three  line  codes.  A 
aovernment-owned  ASC  Is  capable  of  accepting  128  odd  parity 
ASCII  characters  and  58  ITA  #2  characters  in  f’he  text  portion 
of  a  message,  while  a  leased  ASC  Is  capable  of  accepting  128 
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odd  parity  ASCII  characters,  74  odd  parity  Fleldata  characters, 
and  58  ITA  #2  characters  In  the  text  portion  of  a  message. 

The  leased  ASC's  will  not  code-convert  Fleldata  odd  parity 
special  and  control  characters  (see  supplement  1,  table  3, 
columns  0,  1,  and  3)  when  these  characters  appear  In  the 
text  portion  of  a  message.  In  ITA  #2,  alphabetic  symbols 
will  be  preceded  by  letters  shift,  and  numeric  and  graphic 
symbols  will  be  preceded  by  figures  shift.  Machine  functions 
and  space  are  not  case-oriented.  At  an  ASC,  code  conversion 
Is  performed  from  the  receive  line  code  to  the  Internal  code 
and  from  the  Internal  code  to  the' transmit  line  code. 

b.  ASC  Internal  Codes.  The  Internal  code  of  the 
government-owned  ASC  is  ASCII.  Table  2  does  not  show  a 
separate  column  for  the  ASC's  Internal  code,  because  the  bit 
configuration  Is  Identical  to  the  column  shown  as  "Receive 
Line  Code-ASCII."  The  Internal  code  of  the  leased  ASC's  Is 
Extended  Fleldata,  shown  In  table  2.  It  must  be  noted  that 
Extended  Fleldata  Is  not  oriented  toward  odd  or  even  parity 
but  rather  code  conversion  Is  performed  strictly  on  a 
bit-structure  basis. 

c.  Conversion  of  Line  Codes.  Conversion  from  the  receive 
line  code  to  the  transmit  line  code  can  take  place  as  follows: 

ASCII  to  ASCII 
ASCII  to  Fleldata 
ASCII  to  ITA  #2 
Fleldata  to  ASCII 
Fleldata  to  Fleldata 
Fleldaca  to  ITA  #2 
ITA  #2  to  ASCII 
ITA  12  to  Fleldata 
ITA  #2  to  ITA  #2 

Prior  to  the  phase-out  of  Fleldata,  the  leased  ASC  will  perform 
the  entire  above  conversion,  but  the  government-owned  ASC  Is 
not  required  to  perform  the  conversions  involving  Fleldata. 

5.  Abbreviations.  The  following  abbreviations  are  used  In 
the  code  conversion  tables: 

a.  ASCII  -  American  Standard  Code  for  Information 

Interchange. 

b.  ITA  12  -  International  Telegraph  Alphabet  #2. 
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c.  RMK  -  Remark 

d.  Pnt  -  Print 

e.  NP  -  No  Print  or  No  Punch  (as  appropriate  for  that 
co1un;n. 
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TABLE 

a 

s 

ACK 

b 

t 

BS 

c 

u 

HT 

d 

\  V 

VT 

e 

w 

FF 

f 

X 

OLE 

9 

y 

DC, 

h 

z 

DC, 

1 

\ 

2 

k 

J 

DC3 

1 

SYN 

1 

} 

ETB 

m 

1 

1 

CAN 

n 

SOH 

SUB 

0 

STX 

ESC 

P 

ETX 

FS 

q 

EOT 

6S 

r 

j 

ENQ 

RS 

rv 

NAK 

US 

f 

f 
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A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

.  Q 
R 


TABLE  14-2-  CHARACTERS  PERMITTED  IN  ASCII  (73) 


S 

T 

U 

V 
U 
X 

Y 
Z 

0 

1 

2 

3 

4 

5 

6 

7 

8 
9 


I 

N 

I 

$ 

& 

I 

( 

) 


/ 

9 

7 

% 

* 

+ 


< 


> 

c 

f 

A 

\ 

□ 

BEL 

LF 

CR 

50 

51 
EM 
DEL 
NUL 
SPACE 
DC4 
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TABLE  14-3.  CHARACTERS  PERMITTED  IN  ITA  #2  (58) 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 


T 

U 

V 
U 
X 

Y 
Z 

f 

1 

2 

3 

4 

5 

6 

7 

8 
9 


n 


I 

$ 

& 

I 

( 

) 


/ 


/ 


? 

BELL 

LF 

CR 

SPACE 

FIGS 

LTRS 


BLANK 
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TABLE  14-4. 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 


CHARACTERS  PERMITTED 
R 
S 
T 
U 

V 
W 
X 

Y 
Z 
9 
1 
2 

3 

4 

5 

6 


14-9 

HOLLERITH  (64) 

8 

9 

# 

% 

& 


/ 

< 

> 

c 

\ 

A 

SPACE 


7 


1 
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CHARACTERS  PERMITTED  IN  HOLLERITH  (Continued) 
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TABLE  14-5.  AITTODIN  OODE  EQUIVALENTS  MACHINE -TQ-LINE  fCONTINUEOl 


TABLE  14>5.  AUTODIN  CODE  EQUIVALEirrS  MACHINE -TO -LINE  rOONTINUEDl 
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TABLE  14-6.  AinXWlN  CODE  EQUIVALENTS  LINE-TO-LINE  (CONTINUED) 


DCAC  370-D175-1 


14-17 
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TABLE  14-6.  AinODIN  CODE  EQUIVALENTS  LINE-TO-LINE  rCONTINUEDl 


Em 
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TABLE  14-7.  AITTODIN  CODE  EQUIYALEMT  LINE-TO-MACHINE  (CONTINUED) 


TABLE  14-7.  AtHDOIN  CODE  EQUIVALENT  LINE-TO-MACHINE  (CONTINUED) 
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SUPPLEMENT-!.  AUTODIN  CODE  REPRESENTATIONS 


1.  ASCII  Odd  Parity  Character  Representation.  The  standard 
seven-bit  character  representation,  with  b7 »  the  high-order 
bit  and  bl  ,  the  low-order  b1t»  Is  shown  below. 

a.  Example:  The  bit  representation  for  the  character 
K,  positioned  In  column  4,  row  11,  Is: 

b;  bg  bg  b4  bj  bg  b^ 


10  0  10  11 

b.  The  code  table  position  for  the  character  K  Viay 
also  be  represented  by  the  notation  "column  4,  roW  11"  or 
alternately  as  "4/11".  The  decimal  equivalent  of  the 
binary  number  formed  by  bit  bj,  bg,  and  bg,  collectively, 
forms  the  column  number,  and  decimal  equivalent  of  the 
binary  number  formed  by  bit  b4,  b3,  b2,  and  b] ,  collectively, 
forms  the  row  number. 

2.  Legend.  (For  Information  purposes  only) 


a.  Control  Characters. 


NUL 

Null 

NAK 

Negative  Acknowledge  (CC) 

SON 

Start  of  Heading  (CC) 

SYN 

Synchronous  Idle  (CC) 

STX. 

Start  of  Text  (CC) 

ETB 

End  of  Transmission  Block 

ETX 

End  of  Text  (CC) 

(CC) 

EOT 

End  of  Transmission  (CC) 

CAN 

Cancel  (CC) 

ENQ 

Enquiry  (CCj 

EM 

End  of  Medium  (CC) 

ACK 

Acknowledge  (CC) 

SUB 

Substitute  (CC) 

BEL 

Bell  (audible  or  attention 

ESC 

Escape  (CC) 

signal ) 

VT 

Vertical  Tabulation  (FE) 

BS 

Backspace  (FE) 

FF 

Form  Feed  (FE) 

HT 

Horizontal  Tabulation 

CR 

Carriage  Return  (FE) 

(punched  card  skip)  (FE) 

SO 

Shift  Out  (fC) 

LF 

Line  Feed  (FE) 

SI 

Shift  In  (CC) 

OLE 

Data  Link  Escape  (CC) 

FS 

File  Separator  (IS) 

DC1 

Device  Control  1 

GS 

Group  Separator  (IS) 

DC2 

Device  Control  2 

RS 

Record  Separator  (IS) 

DC  3 

Device  Control  3 

US 

Unit  Separator  (IS) 

0C4 

Device  Control  4  (stop) 

DEL 

Delete* 
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Graphic  Characters. 


Colutnn/Row 

Symbol 

Name 

2/0 

SP 

Space  (normally  nonprinting) 

2/1 

1 

• 

Exclamation  point 

2/2 

U 

Quotation  marks  (Diaeresis) 

2/3 

# 

Number  sign 

2/4 

$ 

Dollar  sign 

2/5 

% 

Percent 

2/6 

& 

Ampersand 

2/7 

1 

Apostrophe  (Closing  signal/ 
quotation  mark;  acute  accent) 

2/8 

( 

Opening  parenthesis 

2/9 

) 

Closing  parenthesis 

2/10 

* 

Asterisk 

2/11 

+ 

Plus 

2/12 

t 

Comma  (Cedilla) 

2/13 

Hyphen  (Minus) 

2/14 

• 

Period  (Decimal  point) 

2/15 

/ 

Slant 

3/10 

• 

• 

colon 

3/11 

• 

9 

Semi  colon 

3/12 

< 

Less  than 

3/13 

S 

Equals 

3/14 

> 

Greater  than 

3/15 

? 

Question  mark 

4/0 

9 

Commercial  at 

5/11 

C 

Opening  bracket 

5/12 

\ 

Reverse  slant 

5/13 

3 

Closing  bracket 

5/14 

A 

Circumflex 

5/15 

Underline 

6/0 

\ 

Grave  accent  (Opening  single 
quotation  mark) 

7/11 

•C 

Opening  brace 

7/12 

t 

1 

Broken  vertical  line 

7/13 

Closing  brace 

7/14 

Tilde 

DCAC  370-D17S-1 
SiqpplMMnt  1 


When  used  as  diacritical  marks,  the  symbols  In  2/2. 

2/7,  2/12.  5/14.  6/0.  and  7/14  should  be  preceded  by  an 
alphabetic  character  and  a  BS  (Backspace)  In  that  sequence. 

These  characters  should  not  be  used  In  International 
Interchange  without  determining  that  there  is  agreement 
between  sender  and  recipient. 

3.  Definitions.  (For  Information  purposes  only.) 
a.  ■  General . 


(1)  (CC)  Communication  Control.  A  functional 
character  Intended  to  control  or  l^acllltate  transmission 
of  Information  over  communication  networks. 

(2)  (FE)  Format  Effector.  A  functional  character 
which  controls  the  layout  or  positioning  of  Information 

In  printing  or  display  devices. 

(3)  (IS)  Information  Separator.  A  character  which 
is  used  to  separate  and  qualify  Information  In  a  logical 
sense.  This  Is  a  group  of  four  such  characters,  which  are 
to  be  used  In  a  hierarchical  order. 

« 

b.  Control  Characters. 

(1)  NUL.  The  all  zeros  character  which  may  serve 
to  accomplish  time  fill  and  media  fill. 

(2)  SOH  (Start  of  Heading).  A  communication  control 
character  used  at  the  beginning  or  a  sequence  of  characters 
which  constitute  a  machine-sensible  address  or  routing 
Information.  Such  a  sequence  Is  referred  to  as  the  "heading." 
An  STX  character  has  the  effect  of  terminating  a  heading. 

(3)  STX  (Start  of  Text) .  A  communication  control 
character  which  precedes  a  sequence  of  characters  that  Is 
to  be  treated  as  an  entity  and  entirely  transmitted  through 
to  the  ultimate  destination.  Such  a  sequence  Is  referred  to 
as  "text."  STX  may  be  used  to  terminate  a  sequence  of  char¬ 
acters  started  by  SOH. 
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(4)  ETX  (End  of  Ttxt).  A  coiMunI cation  control 
charactar  usad  to  taminata  a  saquanca  of  characters  started 
with  STX  and  transeitted  as  an  antity. 

(5)  EOT  (End  of  Transelsslon) .  A  coMunl cation 
control  character  used  to  indicate  the  conclusion  of  a 
transnisslon,  which  may  have  contained  one  or  more  texts 
and  any  associated  headings'. 

(6)  ENQ  (Enquiry) .  A  communication  control  char¬ 
acter'  used  In  data  communication  systems  as  a  request  for 
a  response  from  a  remote  station.  It  may  be  useo  as  a 

"Who  Are  You"  (MRU)  to  obtain  Identification,  or  may  be  used 
to  obtain  station  status,  or  both. 

(7)  ACK  (Acknowledge).  A  communication  control 
character  transmitted  by  a  receiver  as  an  affirmative 
response  to  a  sender. 

(8)  BEL.  A  character  for  use  when  there  Is  a  need 
to  call  for  human  attention.  It  may  control  alarm  or 
attention  devices. 

(9)  BS  (Backspace).  A  format  effactor  which  controls 
the  movement  or  the  printing  position  one  printing  space 
backward  on  the  same  printing  line.  (Applicable  also  to 
display  devices.) 

(10)  HT  (Horizontal  Tabulation).  A  format  effector 
which  controls  the  movement  of  the  printing  position  to 

the  next  In  a  series  of  predetfrmlned  positions  along  the 
printing  line.  (Applicable  also  to  display  devices  and  the 
skip  function  on  punched  cards.) 

(11)  IF  (Line  Feed) .  A  format  effector  which 
controls  the  movement  of  the  printing  position  to  the  next 
printing  line.  (Applicable  also  to  display  devices.) 

(12)  VT  (Vertical  Tabulation).  A  format  effector 
which  controls  the  movement  of  the  printing  position  to 
the  next  In  a  series  of  predetermined  printing  lines. 
(Applicable  also  to  display  devices.) 

(13)  FF  (Form  Feed).  A  format  effector  which 
controls  the  movement  of  the  printing  position  to  the  first 
predetermined  printing  line  on  the  next  form  or  page. 
(Applicable  also  to  display  devicas.) 
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(14)  CR  (Cirriaqe  Return).  A  format  effector  which 
controls  the  movement  o^  the  printing  position  to  the  first 
printing  position  on  the  tame  printing  line.  (Applicable 
also  to  display  devices). 

(15)  SO  (Shift  Out).  A  control  character  Indicating 
that  the  code  combi naif ons  which  follow  will  be  Interpreted 
as  outside  the  character  set  of  the  standard  code  table 
until  a  Shift  In  character  Is  reached. 

(16)  31  (Shift  In).  A  control  character  Indicating 
that  the  code  combi na t1 ons  wh 1 ch  follow  will  be  Interpreted 
according  to  the  standard  code  table. 

(17)  OLE  (Data  Link  Escape).  A  comnunl cation  control 
character  which  will  change  the  meaning  of  a  limited  number 
of  contiguously  following  characters.  It  Is  used  exclusively 
to  provide  supplementary  controls  In  data  communication 
networks. 

(18)  PCI.  DC2|  DC3.  DC4  (Device  Controls).  Characters 
for  the  control  of  ancillary  devices  associated  wfth  data 
processing  or  telecommunication  systems,  more  specifically, 
switching  device  "on**  or  "off,"  (If  a  single  "stop"  control 

Is  required  tc  Interrupt  or  turn  off  ancillary  devices,  DC4 
Is  the  preferred  assignment.) 

(19)  NAK  (Negative  Acknowledge).  A  communication 
control  character  transmitted  by  a  receiver  as  a  negative 
response  to  the  sender. 

(20)  SYH  (Synchronous  Idle).  A  communication  control 
character  used  by  a  synchronous  transmission  system  In  the 
absence  of  any  other  character  to  provide  a  signal  from  which 
synchronism  may  be  achieved  or  retained. 

(21)  ETB  (End  of  Transmission  Block).  A  communication 
control  character  used  to  indicate  the  end  or  a  block  of  data 
for  communication  purposes.  ETB  Is  used  for  blocking  data 
where  the  block  structure  Is  not  necessarily  related  to  the 
processing  format. 

(22)  CAW  (^Cancel).  A  control  character  used  to 
Indicate  that  the  data  with  which  It  Is  sent  Is  In  error  or  Is 
to  be  disregarded. 
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(23)  EM  (End  of  NtdluiwK  A  control  characttr 
associated  with  the  sent  data  Mnich  may  be  used  to  Identify 
the  physical  end  of  the  medium,  or  the  end  of  the  used,  or 
wanted,  portion  of  Information  recorded  on  a  medium.  (The 
position  of  this  character  does  not  necessarily  correspond 
to  the  physical  end  of  the  medium.) 


(24)  SUB  (Substitute).  A  character  that  may  be 
substituted  for  a  character  which  Is  determined  to  be  Invalid 
or  In  error. 


(25)  ESC  (Escape).  A  control  character  Intended 
to  provide  code  extension  (supplementary  characters)  In 
general  Information  Interchange.  The  Escape  character 
Itself  Is  a  prefix  affecting  the  Interpretation  of  a 
limited  number  of  contiguously  following  characters. 

( 26 )  FS  (File  Separator).  GS  (Sroup  Separator). 

RS  (Record  Separator),  and  l)s  (Unit  Separator).  These 
Information  separators  may  be  used  within  data  In  optional 
fashion,  except  that  their  hierarchical  relationship  will 
be:  FS  Is  the  most  Inclusive,  then  GS,  then  RS,  and  US  Is 
least  Inclusive.  (The  content  and  length  of  a  File,  Group, 
Record,  or  Unit  are  not  specified). 

(27)  DEL  (Delete).  This  character  Is  used  primarily 
to  erase  or  obliterate  erroneous  or  unwanted  characters  In 
perforated  tape.  (In  the  strict  sense,  DEL  Is  not  a  control 
character). 

c.  Graphic  Characters.  SP  (Space).  A  normally  nonprinting 

oraphlc  r.harncter  used  to  separate  words.  It  is  also  a  format 
effector  which  controls  the  movement  of  the  printing 
position,  one  printing  position  forward  (Applicable  also 
to  display  devices). 
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TABLE  2.  DCS  Aim)OIN  CONTROL  CODE  FOR  ASCII 


is  the  low  order  bit 

**  These  control  characters  are  twuismltted  In  Identical 
contiguous  pairs. 


TABLE  3.  OONUS  AUTDDIN  FIELOATA  OOOE 


COLIMN  3  is  control  cod*  zon*.  Where  •  character  in  this  zon*  ia  in  lower 
it  iaiplies  that  th*  character  iamediately  followed  by  itself  constitutes  a 
trol  code;  e.g.  ack-l,  ack-1  -  ACK  1. 


TABLE  4.  CONUS  AUTODIN  EXTENDED  PIELOATA  CODE 


■»t#t  ^  ■  ignor* 


TABLE  5.  INTERNATIOHAL  TELEGRAPH  ALPHABET  «2 
(AMERICAN  VERSION) 
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